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CHAPTER I 
GENERAL OUTLINE OF THE WORK UNDERTAKEN 
Knowledge is of two kindst We know a subject ourselves, 
or we know where we can find information upon it (Junnson). 
The present study is intended to bring at one place, in 
the form of annotations, all the significant literature avai-
lable in the field of pollutional hazards. Although the work 
is selective in nature, an attempt has been made to cover the 
important aspects of water and soil pollution and to record 
the documents related to the role of Geology in the environment. 
A separate chapter is devoted to Dal Lake (J and K) pollution 
documentation. The complete work consists of an annotated list 
of about 1000 documents. 
I am confident that this work will be useful to all those 
who have some interest in this field. Mainly research scholars 
in this field will find it helpful. While embarking on this 
task a general survey of the literature available in important 
libraries of the country viz., N.G.R.I. Library (Hyderabad); 
N.M.D.C. Library (Hyderabad); R.R. Lab. (Hyderabad); N.E.E.R.I. 
Library (Nagpur); Pusa Institute (lARI) (New Delhi); INSIDOC 
Library (New Delhi); J.N.U. Library (New Delhi); Iqbal Library 
(Kashmir University); M. Azad Library (A.M.U., Aligarh) and 
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other departmental libraries of A.M.U. including Geology, 
Geography, Botany and Engineering College etc., was conducted. 
Out of a number of periodicals covering the field only selective 
ones were made use of for this purpose. 
After searching the literature, entries were recorded 
on 5" x3" cards containing abstracts giving essential infor-
mation about the articles documented. Efforts have been made 
to arrange the entries under co-existensive subject headings. 
Each entry set have been arranged alphabetically by author 
preceded by a brief introduction and followed by a short summary, 
Although there is always scope for difference of opinion on any 
issue, the entry set will generally be found following a logical 
helpful sequence. The work also contains author and subj-
ect indices in separate alphabetical orders. Each index 
guides to the specific entry or entries recorded here. I hope 
these will be found very useful in making use of this humble 
work. 
Every investigation must begin with a bibliography and 
end with a better bibliography (Sarton). 
The second chapter deals with the Dal Lake pollution 
documentation. The deteriorating Dal Lake environment has been 
the subject of many reports and there is no doubt about the 
fact that it has fallen victim to human greed changing the 
entire ecosystem rapidly. Water quality has deteriorated 
considerably, siltation and plant debris are responsible for 
its shallowing and large areas have been reclaimed and converted 
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into floating gardens. 
Dal (Lat 34°.6' N, Long 74°.45' E; 1583 metres), an urban 
lake, serves as a tourist resort for more than five centuries 
It is surrounded by famous moghul gardens laid during I6th-17th 
century. Fishery and water plants are also of economical 
importance. It is navigable and it plays its role as an artery 
of transport. It often acts as natural absorption basin during 
floods. 
Telbal Nalla, the inflow channel of the lake, brings 
water from Marsar Lake (Altd. 3845 m), and enters the lake from 
the North. Large quantities of wastes are discharged from 
human settlements from a number of ephemeral water channels 
into the lake. Dal lake underwent many changes close to its 
banks and also in the catchment during the present century. 
Two additional islands were built and a road, constructed along 
the South west part, separated a large part of the lake creating 
marshy area (lateron reclaimed and developed into a huge resi-
dential and commercial complex) along the frings of Shankara-
charya and Zabarwan mountains. 
Dal lake like other lakes in the valley lies in the 
flood plain of Jhelum river. The position of these lakes shows 
that they are derived from enlarged oxbows and abandoned flood 
channels (Deterra and Paterson, 1939) rather than progressive 
shrinkage (Dianella, 1922) of the ancient Karewa lake. The 
total area of the Dal lake catchments is 346 Sq.km consisting 
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of mountain ranges in north and n o r t h - e a s t . On the other side 
i t is enclosed by f l a t arable land. The main geological forma-
t ions are Panjal t r a p s , agglomerate sla t e , T t i a s s i c Lst , clayey 
mater ia l and f reshly deposited alluvium Natural causes and 
human a c t i v i t i e s are held responsible in reducing the vegetal 
cover of catchment. 
Dal lake measures 5 miles from north to south and 
2 miles from eas t to west (Drew 1875) . The dimension of 4 miles 
in to 2^ miles estimated by Lawrance (1895) were confirmed 
la te ron by Stein (1899) giving the maximum depth of the lake 
to be 30 f e e t . According to Mukerjee (l931) the deepest pa r t 
of the Dal i s 20 f e e t . The open water area of the lake i s 
11.75 sq.km. and t o t a l volume of four main basins 9.83x10 m 
(Vass and Zutshi , 1979). According to Enex (1978) t o t a l area 
of Dal lake i s 21 sq.km. out of which open water area of five 
basins i s 12.1 sq.km. Dal lake area has shrunk from 23.4 sq.km. 
to 13.82 sq.km during 108 years from 1856 to 1964 (Kango and 
Fo t ida r , 1982). There was further reduct ion in the lake area 
by 3.06 sq.km. upto 1977. The shrinkage has been a t t r i b u t e d 
to s i l t a t i o n through the inflow channel and heavy urbaniza t ion . 
Hydrology of the Dal lake i s complicated by the d i v e r s i t y 
of i t s catchments ranging from densly populated Srinagar c i ty 
to paddy f i e l d s and high mountain ranges . Total inflow is 
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calculated at 263x10 m of which 20yi is supplied through 
precipitation and 80/^  through inflow channel. The total outflow 
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through Dal gate and Nalla Amir Khan is reported to be 213x10 m 
and 27x10^ m^ respectively. The water levels fluctuate appre-
ciably in the lake (Vass and Zutshi, 1979) . 
Dal lake basins are deeply covered by alluvium. The 
sediment is grey in colour, of shallow water type and mainly 
organic in nature with numerous fresh water shells. The 
mineral grains make upto 20 to 30>< of the sediment. Using 
average data of the silt input from the catchment Enex (1978) 
estimated that in 1976 the total volume of settled silt in the 
ft "K 
Dal lake by the inflow channel was about 36x10 m represent ing 
an area of about 3.6 ha with a depth of one metre. The peak 
water discharge from the inflow channel during floods exceeds 
2000 cusecs . An increase in ca, Mg and K in the lake sediments 
is recorded from mouth of inflow channel towards the centre of 
Hazratbal basin (Zutsh i , 1968). Define changes in the extent 
of l i g h t penet ra t ion in the lake have occured during the l a s t 
15 years , with Nagin and Gagribal basins being l e s s t r ansparen t . 
Basins of Dal lake show marked hor izonta l and v e r t i c a l thermal 
v a r i a t i o n s and do not conform to a s ingle pa t t e rn of thermal 
behaviour (Zutfehi e t a l . 1980). 
PH values for Dal lake waters were es tab l i shed on the 
a lka l ine side throughout the year with marked seasonal va r i a t i ons 
depending upon the extent of photosynthesis (Admondson and 
Hutchinson, 1939) . Dissolved oxygen for surface waters was 
well below the sa tu ra t ion level during Summer-Autumn per iod . 
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The open waters depicted low concentration of orthophosphates 
and nitrogen. Specific conductivity and alkalinity levels 
were moderate. Side channel waters recorded high specific 
conductivity, alkalinity, higher concentration of Divalent 
Cations, phosphorus and nitrogen in comparison to offshore 
areas (Zutshi and Vass, 1971). Progressive increase in COD 
of Dal lake waters is recorded from 1965-1969 (Zutshi and Vass, 
1973) and the same holds true for BOD values. The general 
trend shows that although not much change had occurred in the 
water chemistry of the offshore areas, the inshore waters had 
undergone significant changes during the last 12 ^ears. 
Orthophosphate and conductivity have also increased depicting 
that the Dal lake ecosystem is undergoing rapid trophic evolution 
(Zutshi). 
The entire floor of the lake is found to be carpeted 
with vegetation (Mukherjee, 1921, 1925, 1926) and the vegetation 
too has undergone significant changes during the past decades. 
Macrophytes have been found to produce about 42 tonnes of organir: 
matter for hectare during the growing season every year (Zutshi). 
A significant relationship was reported between the dominance 
for a particular algal class and the proximity of waste water 
disposal sites (Zutshi and Vass, 1982). Kant and Kachroo (l971, 
1978) reported dominance of Bacillariophyceae followed by 
chlorophyceae, cyanophyceae and Dinophyceae in Hazratbal and 
Nagin basins. Sarwar (1985) reported significant quantities 
of periphyton, both on natural and artificial substrates in the 
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Dal lake indica t ing f e r t i l i t y of the system. Zutshi r eg i s t e red 
a t o t a l of 178 per iphyt ic taxa . Waters of Dal lake are contami-
nated by the faeces of warm blooded animals (Enex, 1978). At 
some places (Boulevard) coliform count exceeds 24000 (MPN/IOO 
ml) due to discharge of night s o i l s from the house boats 
(Zutshi) . The f ish catch of Dal lake comprises more than 60>< 
of the carp indicat ing highly pol luted waters (Zutshi and Vass, 
1982) . 
The t o t a l population in the catchment area is about 
2,75,000 excluding summer t o u r i s t in f lux . About 20,000 persons 
l ive in houseboats e t c . during summer. The q u a n t i t i e s of P and 
N discharged intD the lake water from human waste and catchment 
area have been ca lcula ted a t 46.3 and 634 tonnes per year and 
output es t imates are 40.8 and 545.1 tonnes per >e ar leaving a 
net input of 5.5 tonnes of P and 88.9 of N per year which 
f i n a l l y accumulates in the sediments and serves as a n u t r i e n t 
sink (Enex, 1978). 
A consultancy team from Newzealand v i s i t e d Kashmir 
during August - September 1977 to study the problem of Dal lake 
po l lu t ion and recommended measures for r e s to r ing water qua l i ty 
e t c . The Main recommendation of Enex (l978) are extent ion of 
present foreshore road on the eas tern s i d e , s i l t s e t t l i n g basin 
cons t ruc t ion , reduction of nu t r i en t s by grazing control and 
r e a f f o r e s t r a t i o n , dredging of the northern pa r t , bund constru-
ct ion between f loa t ing gardens and open water a reas , weed 
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harvesting, rearrangement of mooring areas of houseboats with 
provisions of sewage system and improvement in water circulation. 
The State Govt, has constituted the Dal Development Project 
Authority to execute various recommendations to improve the 
lake environment. The problem of Dal lake pollution is not 
so simple to be solved by simple engineering works alone. What 
is needed is an integrated approach combining physical, biolo-
gical, ecological and engineering measures both in the catchment 
and with the lake basin itself. 
The third chapter deals with water pollution documen-
tation. The number one sustenance of life, water is not scarce, 
A scarcity of water can only arise as a result of insufficient 
quality. Th© hazards for water supplies cannot be denied, 
hazards resulting from the multitude of chemicals in the 
environment, to a large extent unknown, with unknown effects 
with other substances and the various ecosystems. Only the 
consistent application of the precautionary principle of not 
letting the contaminants into the environment in the first 
place will remove the danger to our number one resource, water. 
This can be done by closed systems, prevention of the escape 
of materials from technical systems, the development of environ-
mentally safe products and applications, the immobilization or 
destruction of hazardous substances.Not only are surface waters 
polluted, but to an increasing extent the groundwater is also 
contaminated with hazardous substances. The entire 'chemical 
zoo' known in surface waters is also found in groundwater 
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(Luhr, 1985). The protection of groundwater is continually 
gaining in importance as a result of the many cases of conta-
mination by the use of fertilizers, pesticides, herbicides etc. 
as well as accidental release or mishandling of polluting 
substances from contaminated land such as old waste dumps 
and abandoned industrial sites, and from diffuse sources such 
as atmospheric emissions or drainage from built up ^reas and 
leaky sewers. Groundwater pollution is a longterm problem 
and this is the major difference from surface waters. Protec-
tion measures must include not only the site at which the water 
is being tapped, but the aquifer's areas of vulnerability and 
its recharge areas as well (Luhr, 1985) . 
Chapter 4th deals with soil pollution documentation. 
A number of direct and indirect relationships exist between 
the soil and water systems. Arable soil and potable water 
are the corner stones of man's existence. Both are easily 
vulnerable to human activities and both are subject to intensive 
exploitation. Incorrect soil management has a negative impact 
on the water environment and, conversely, the environmental 
effects of groundwater development are also recognizable in 
the soil regime (Vrba, 1985). 
Heavy metals are found everwhere in the environment. 
In contrast to many organic pollutants, heavy metals are the 
natural part of the environment. Heavy metals are added to 
many plastics to give them stability and colour and are gradually 
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released into the environment through wear or degradation e.g. 
in domestic refuse dumps. Some fertilizers and pesticides 
contain heavy metals. The mining, processing and the use of 
natural resources result in the enrichment in the soil in 
plant available form and thus enter the food chain. All of 
the heavy metals are not toxic for plants, animals and people, 
some are even essential nutrients. The boundary between toxic 
and essential is often dependent on the dose. The soils can 
function as sink as well as a source for heavy metals in the 
food chain. The environment, soil solution and adsorbing 
surfaces of the solid phase are all in equilibrium with each 
other and determined whether a heavy metal will be immobilized 
by adsorption, precipitation, incorporation, or compl.exing 
or mobilized by weathering, converted from an organic component 
to a mineral compound, desorption, dissolution. These processes 
are controlled by pH, amount and type of clay minerals, organic 
matter and metal oxides as well as salt content. The soil has 
a key position in the interaction of atmosphere, hydrosphere, 
lithosphere and biosphere. The accumulation of heavy metals 
in the soil differs from soil to soil and metal to metal. It 
is very important to keep heavy metal concentration in the soil 
to a minimum and to immobilize the heavy metals already present. 
The problem of heavy metals in the soil appears to be more 
controllable than the problem of organic pollutants* (Kuntze, 
1985) . 
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In chapter 5th literature with regard to Geology and 
environment has been documented. Man lives on this earth, 
and it is from this environment that he obtains his material 
needs for water, food and minerals, and to which he returns 
his waste products. Consequently, environmental Geology 
assumes particular importance because it impinges directly 
on man's material being. A general definition of environmental 
geology is the application of geological knowledge to the 
protection of human health and safety, to preserve the quality 
of the human environment and to facilitate wise use of the 
land and its resources (McKelvey, 1983). Other definitions 
reflect the wide ranging nature of the subject from the planned 
abstraction and/or protection of mineral and water resources, 
to the problems of waste disposal, or to the formulation of 
likely risks resulting from human activity or natural phenomena 
such as earthquakes or vulcanicity. A practical definition is 
the application of geological information to environmental 
problems (Kursten, 1985). 
Problems concerning the handling and disposal of wastes 
have engaged the minds of man since time immemorial. During 
the time of agricultural societies the problems were generally 
limited to disposal of the waste in open earth pits. These 
processes involved the geological material in which the pits 
were dug and with which they were covered. As the amounts 
of waste grew in conjunction with the urban concentration and 
industrialization the need for greater waste disposal facilities 
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became more pressing. Instead of 'digging holes' it was natural 
to look for topographical depressions, cavities on the surface 
that could be filled out, as well as the cavities made by man 
in connection with mining etc. Industrialization caused more 
unnatural wastes, containing poisonous chemicals, metallic 
products, plastics and other artificial materials. The develo-
pment in the field of atomic physics has raised a need to 
protect man and environment against the damaging effects of 
the long lived radioactive waste products. The common opinion 
today is that the only practicable way for deposition of long-
lived hazardous material is in the deeplying bed-rock deposits 
(Morfeldt, 1985). 
Many of the problems arising in connection wlth deposition 
of waste and refuse are due to the double role of water, acting 
both as a leaching agent and as a transporting medium for poi-
sonous leachates. The evaluation of geological and hydrogeolo-
gical conditions would therefore serve as basis for design and 
construction of the repositary for waste deposits. Poisonous 
and radioactive waste products require special treatment when 
it comes to long term storage in water tight bedrock. Completely 
water tight rock masses are unlikely to exist. Very watertight 
rock masses can be found in large igneous (magma rock), subs-
tantial depositional layers (sedimentary formations), meta-
morphic rocks and rock salt. It is in intact portions of such 
rock masses that cavities and tunnels and shafts could be 
constructed for long-term storage of dangerous substances that 
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cannot be altered and rendered safe through incineration or 
chemical processing. The level of watertightness necessary 
in the geological formation depends on which waste product 
it is intended to isolate and the life cycle of the toxic 
product (Morfeldt, 1985). 
The last and the sixth chapter describes the summary and 
discuss6s future trends in environmental sciences research. 
Environmental geoscience has now come up as a distinct field 
and many lessons could be learned from the past experiences. 
Many countries are now designing their national stradegies for 
solving their envrlonmental problems to cope with future changes 
that affect their landmass. 
To conclude: Nature can exist without man but man cannot 
exist without nature and its resources. Water and soil being 
among the most important of those resources necessary to the 
existence of man. Let us then protect and develop these for 
the benefit of man. 
I R S - lA VIEW OF DAL LAKE ( J t K ) 
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CHAPTER II 
DAL LAKE ENVIRONMENT 
INTRODUCTION 
This set comprising 30 papers etc. deal with different 
aspects of Dal lake (J and K State) environment. Two Ph.D. 
thesis (Agarwal, 1981 and Kango, 1984) discuss the studies on 
aquatic sediments of Dal lake. The phosphorus dynamics is 
discussed in a paper (Kango and Zutshi, 1986) and in an M.Phil. 
dissertation of Kashmir University submitted by Mr. Reyaz Ahmed. 
Plankton dynamics is discussed in two papers of Kant and Kachroo 
(l971 and 1977) and also in two Ph.D. thesis of Kashmir Univer-
sity in Botany (Wadhwa, 1971 and Choudhury, 1983). An article 
(Koul and Zutshi, 1987) discusses pollution in Kashmir lakes 
and a comprehensive report (Enex, 1978) by a team from Newzealand 
deals with the studies on Dal Lake pollution. Five other papers 
(Kango et al. 1986, 1987, 1987, 1987) dealing with Dal Lake 
environment discuss the topics like interaction of heavy metals 
with lake humic acids, environmental geochemistry of Fe and Mn; 
humic material in lake sediments; clay minerology of lakes; and 
humic acids and stability constant with Cu and Zn. Environmental 
chemistry of Zinc in lake sediments is discussed in one of the 
papers (Kango, 1987). Three of the papers (Mukerji, 1925, 1932 
and 1934) deal v\i th the ecology, bathymetric survey and charo-
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•phytesof Dal Lake. A report (Palria, 1987) discusses water 
quality mapping in Dal lake by aerial photographs and landsat 
images. An M.Phil, dissertation in Zoology of University of 
Kashmir (Parveen, 1985) discusses the Helminth Parasites of 
fishes of Dal Lake. A Ph.D. thesis (Sarwar, 1985) discusses 
periphyton communities of Dal and two other lakes of the 
valley and a paper (Shah et al. 1988) discusses metallic 
elements in surface sediments of Dal Lake. A paper by Srivas-
tava of G.S.I, discusses the causes and remedies of siltation 
in Dal Lake. A paper (Wani et al. 1988) describes Dal Lake 
weeds as a potential source. Lake typology of Kashmir is 
discussed (Zutshi and Khan, 1978) in one of the papers. Two 
papers (Zutshi and Vass, 1978 and 1982) deal with limnological 
studies on Dal Lake discussing chemical and biological features. 
Lastly two unpublished papers by D.P. Zutshi discuss the human 
impact on Dal Lake evolution and 25 years of ecological research 
on NW Himalayan lakes. 
Agarwal (1981) studied surficial sediment samples 
collected from different basins of the Dal Lake. The PH of 
lake bottom waters was higher than that of surficial sediments 
and is attributable to the shallow nature of the lake. The 
inshore sediments are positively and offshore basin sediments nega-
tively skewed. Higher organic carbon values occur for offshore 
basins whereas low values occur in association with sediments. 
Elements like Rb, Sr, Zr, Sn, Sb, I, Ba and Fe were observed 
to show seasonal variations in their concentrations. X-Ray 
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diffractrometry of sediments has demonstrated the presence of 
minerals illite, Chlorite, Kaolinite and mixed layer clays. 
BOD Dal and Hazratbal basins with a high clay content have 
sufficient strength to withstand the stresses induced by loads. 
Agarwal, P. (1981); Studies on water and surficial 
sediments of Dal Lake. Ph.D. Thesis of Kashmir University, 
Department of Chemistry, R.E.C. Srinagar (unpubl.)-
172 pages. 
Ahmed (1983) discusses the phosphorus Dynamics in one 
of the basins (Hazratbal Basin) of Dal Lake. In this basin 
with perenniel inflow and outflow channels, the main form of 
phosphorus is particulate Phosphorus (PP) . Sediments serve 
as a source of phosphorus to ambient waters under certain set 
of environmental conditions. Lowest concentration of ortho-
phosphate are depicted during summer due to the development of 
high plankton population. In inflow region PP comprises 50yi 
of the total phosphorus in comparison to low concentration in 
areas close to human settlements. As a result of low detention 
period large quantities of phosphorus are under circulation 
in the basin which act as a source of nutrients for the biolo-
gical communities. 
Ahmed, R. (1983): Phosphorus Dynamics in Hazratbal Basin 
of Dal Lake. M.Phil. Dissertation of Kashmir University 
C.O.R.D. (Unpubl.)- 72 pages. 
Chowdhury (1983) studied two lake (Dal and Nilnag) 
ecosystems in as much as the plankton dynamics vis-a-vis the 
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water chemistry is concerned. Great variation is shown in 
species number in both the lake systems and none of the 
species is restricted to any of the biotopes in particular, 
a fact indicating the general eutrophy of all sites, on the 
basis of the average density Gagribal seems to be the richest 
and Nilnag the poorest, with Hazratbal Bod-dal and Nagin 
occupying the intermediate position. The work is greatly 
helpful in the better understanding of the functioning of the 
two lake systems and for their proper monitoring and management 
in future. 
Chowdhury, T. (1983): Plankton dynamics in two lake 
ecosystems in Kashmir. Ph.D. Thesis of University of 
Kashmir, Department of Botany (Unpubl.)- 214 pages. 
Enex report has been prepared in 1978 following a draft 
proposal in 1977 by a consultancy team from Newzeland for the 
common-wealth fund for technical Co-operation on the study of 
pollution of Dal Lake, Srinagar. The report recommended 
measures for water quality restoration, and for reduction and 
control of weed growth in the Dal Lake. The main recommenda-
tions can be summarised as nutrient reduction by afforestration 
and grazing and erosion controls in the catchment. Silt settling 
basin in the northern part of the lake, Foreshore road exten-
sion on eastern side, bund construction between floating gardens 
and open waters, dredging, weed harvesting, rearrangene nt of 
mooring of houseboats with sewage system provisions and impro-
vement of water circulation. 
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Enex, ( l 9 7 8 ) : Report prepared for the Commonwealth Fund 
for the Technica l Co-ope ra t i on on the Study of P o l l u t i o n 
of Dal Lake, S r i n a g a r . Enex of NewzeSlarid, I n c . ID2. 
Kango (1984) s t u d i e d the Aquat ic Sediments of some 
Kashmir Himalayan Lakes . He p rov ides in fo rmat ion on the p a r t i c l e 
s i z e d i s t r i b u t i o n , Elemental composit ion, phase c h a r a c t e r i z a t i o n , 
minera logy of sed imen t s , c h a r a c t e r i z a t i o n of humic m a t e r i a l and 
i n t e r a c t i o n of metal ions wi th sediments and humic a c i d s . 
F i f t e e n r e p r e s e n t a t i v e samples were s e l e c t e d for d e t a i l e d 
i n v e s t i g a t i o n s . 
Kango, R.A. (1984) : S t u d i e s on the Aquat ic Sediments of 
some Kashmir Himalayan Lakes . Ph .D. T h e s i s . Env. Res . Lab. 
CORD U n i v e r s i t y of Kashmir, S r i n a g a r ( U n p u b l . ) - 192 p a g e s . 
Kango e t a l . ( i986) s tud i ed the i n t e r a c t i o n of humic 
ac id s wi th c e r t a i n heavy me ta l s Ca, Zn, Fe and Mn by us ing 
t h e i r i s o t o p e s in four Kashmir Himalayan Lakes , v i z . , Tr igam,Dal , 
Wular and Anchar. Humic a c i d s s o l u b i l i z e d maximum p o r t i o n of 
the Ca p r e s e n t i9'7'A in case of Dal Lake) of which over 90/< was 
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p r e s e n t in uncomplexed form. With Fe r e s u l t s were d i f f e r e n t , 
s o l u b i l i z i n g l e s s than 30yi of i t and most of t h i s s o l u b i l i z e d 
p o r t i o n was in complex form. R e s u l t s sugges ted t h a t about 66^^  
of the s o l u b i l i z e d Mn was held up in non-ca t ion ic complex form. 
Ca and Zn are complexed by humic ac id in n o n - c a t i o n i c forms a t 
about 5-10>< and i-lOyi r e s p e c t i v e l y . Although p r e s e n t s o l u -
b i l i z e d Ca and Zn are h igh , the complexed f r a c t i o n s are low. 
In case of Fe and Mn, the percent s o l u b i l i z e d i s low whereas 
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complexation was high. 
Kango R.A. et al. (1986): Interaction of certain heavy 
metals with Lake Humic Acids. Intn. J. Environ. Anal. 
Chem., Vol. 26, 51-59. 
Kango and Zutshi (l986) described the distribution and 
balance of ortho, particulate and total phosphorus concentration 
in a northern basin of Dal Lake, Srinagar. Low ortho phosphate 
content was observed during summer. High phosphorus concentra-
tion was found in areas close to human settlements. The infl 
channel contribute more than 55^ of total P in particulate fo 
Low dissolved inorganic P was observed inspite of large nutrient 
supplies from the catchment which may be due to its immobiliza-
tion by adsorption on silt. 
Kango, R.A. and D.P, Zutshi (1986): Dynamics of Phosphorus 
Distribution in a Shallow Lake, J. Hydrobiol., Vol. 2, 
No. 4, 95-98. 
Kango et al. (l987) present the distribution and abundance 
of Fe and Mn in an aquatic environment in six Himalayan Lakes-
Dai, Wular, Anchar, Tilwan, Mansbal and Trigam. The Dal Lake 
sediments were rich in Fe and those of the Wular Lake had the 
lowest mean concentration of Fe. Smaller particle size fractions 
had a higher metal content in comparison to large size fractions. 
Data on the selective extraction of Fe and Mn and their accumu-
lation in humus material have also been given. 
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Kango R.A. et al. (l987): Environmental Geochemistry of 
Iron and Manganese in six Himalayan Lakes, Acta. 
Hydrochim, Hydrobiol., Vol. 15, No»l, 57-64. 
Kango et al. (l987) investigated humic material isolated 
from six Himalayan Lakes for its elemental composition, exchange 
behaviour and spectrophotometric properties. Zn and Cu were 
higher at the sites with high pollution load. On a strong 
cation exchanger Cu showed the highest stability and Ca was 
least stable. The A log J K values suggested that compera-
tively deep water sediments show lower degrees of humification. 
Kango, R.A. et al. (1987): Humic Material in Himalayan Lake 
Sediments. Acta. Hydrochim. Hydrobiol., Vol. 15, No.4, 
371-378. 
Kango, et al. (l987) discuss the determination of clay 
mineral content of six Himalayan Lakes - Dal, Wular, Mansbal, 
Anchar, Trigam and Tilwan using X-ray diffraction and differ-
ential thermal analysis. Illite, calcite and chlorite were 
the main clay minerals and their percentage contribution to 
the lake sediments differed significantly with Illite 16>< to 
84^ : and calcite 22-/, to 12-/, . The ionic activity product (lAP) 
and equilibrium constant (KC) of calcium and carbonate ions 
for the ambient lake waters was used to trace the origin of 
calcite. 
Kango, R.A. et al. (i987): Sediment Chemistry of Kashmir 
Himalayan Lakes. I. Clay Minerology. Chemical Geol., 
Vol. 64, 121-126. 
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Kango et al. (1987) studied metal-humic acid complex 
formation (Cu and Zn) with humic acids from diverse lake 
environments, Dal, Wular, Mansbal and Anchar in the 
valley of Kashmir. From an environmental point of view, 
complexing of metal ions by humic acids is of importance in 
determining the fate of these pollutants in the ecosystem. 
The titration curves of humic acids exhibited partial sigmoidal 
character and also their protonation constants were within the 
same range. The stability constants of Zn-Humic acid complexes 
were almost equal to that of Copper-Humic acid complexes, 
although the two metal ions differ significantly in their 
reactivity. 
Kango, R.A. et al. (1987): Humic Acids from Himalayan 
Lake Sediments. Stability Constants with Copper and 
Zinc. J. Indian Chem. Soc, Vol. 64, November, 703-704. 
Kango, et al. (l987) investigated sediment samples 
isolated from six Himalan Lakes, Dal, Wular, Mansbal, Anchar, 
Trigam and Tilwan in Kashmir Valley for their zinc content. 
Average zinc concentration ranged from 121/Ji.gg~ , Maximum 
zinc was present in the silt portion of the bulk sedimentary 
material. Strong complexation of zinc with organic components 
of sedimentary material was observed. 
Kango, R.A, et al. (1987): Environmental Chemistry of Zinc 
in Himalayan Lake Sediments. Env. Intn. Vol. 13, 363-367. 
Kant and Kachroo (l971) studied, in two adjoining lakes-
Dai and Nagin in Srinagar during 1968-69, the ecology of phyto-
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plankton with respect to their distribution at different depths 
of water and associated hydrobiological factors and macrovege-
tation. Observations were recorded on the surface, Im deep 
and bottom. The phytoplankton showed three peaks: March-April, 
July-August and October-November. Dominance algae was in the 
order: Diatoms, Chlorophyceae and Myxophyceae. Stationwise 
distribution of Algae in relation to dominant macroflora is 
also given. 
Kant, S. and p. Kachroo (1971): Phytoplankton Pollution 
Dynamics and distribution in two adjoining lakes in 
Srinagar. I. Macroflora in relation to Phytoplankton. 
Proc. Ind. Nat. Sci. Acad. Vol. 37(B), No.4, 163-188. 
Kant and Kachroo (1977) discuss hydrological factors, 
composition and periodicity of phytoplankton in Dal and Nagin 
Lakes, Srinagar. Marked variations in the meterological 
conditions occur mostly during summer and winter months. The 
difference between maximum and minimum temperatures is hardly 
3 C. Phytoplankton preponderated in the surface layers, but 
the diatoms were well represented in the bottom layers. The 
maximum development of phytoplankton (in general) was in 
October. 
Kant, S. and p, Kachroo (1977): Limnological Studies in 
Kashmir Lakes-1. Hydrological Features, Composition and 
Periodicity of Phytoplankton in the Dal and the Nagin Lakes 
Phykos: Vol. 16, No. (1 and 2), 77-97. 
Koul and Zutshi (1987) discuss the physicochemical 
analysis of waters of Kashmir lakes. The lakes studied are 
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Khanpur, Trigam, Tilwan, Anchar, Waskur, Hokarsar and Sheiksar. 
Analysis were carried during 1982-84. Generally the lakes are 
rich in Ca and compounds of N and P, The heavy metals like 
Mn and Pb are well above the permissible levels in some lakes. 
The main cause of metallic pollution is the increased human 
interference. 
Koul, V.K. and D.P. Zutshi (1987): Pollution in Kashmir 
Lakes. Science Reporter, August, 1987- 442-443. 
Mukerji (1925) deals primarily with the course of 
development of vegetation of Dal Lake region, Kashmir, describing 
both the progressive as well as the regressive stages in plant 
succession. Facts are advanced which lead the author to differ 
from the views of Hole and Clements regarding the normal course 
of development of vegetation as well as the retrogressive stages. 
Mukerji, S.K. (1925): The Ecology of the Dal Lake Region, 
Kashmir, Proc. 12th Ind. Sci« Cong., 188-189 (Abstract). 
Mukerji (i932) discusses a survey of Dal Lake made to 
find out its depth in different parts. Numerous charts were 
prepared showing depth and vegetation. The measurement of 
light intensity was made at different depths of Dal lake during 
the summer season of 1929. A special kind of photometer was 
also constructed by the author for this purpose. The percentage 
of illumination of different depths varried according to degree 
of sedimentation and density of vegetation. 
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Mukerji, S.K. (l932): Bathymetric Survey of the Dal Lake 
of Kashmir with special reference to the penetration of 
the actinic rays to different depths of water and their 
effect on the incidence of vegetation. Proc. 19th Ind. 
Sci. Cong., 328-329 (Abstract). 
Mukherji (l934) discusses studies on the charophytic 
flora of the Dal lake of Kashmir valley. The author records 
the three genera and eleven species viz. chara fragilis, C. 
brachypus, C. Zeylanica, C. Flaccida, Nitella» acuminata, N. 
dispersa, N. mucronata, N. microcarpa, N. hyalina, N. furcata 
and Nitellopsis. obtusa. A few of these species have also been 
collected previously from Dal lake by G.O. Allen and R.R. 
Stewart. In the identification of the charophytes the papers 
of James Groves and G.O. Allen have been of the greatest help 
to the author. 
Mukerji, S.K. (1934): The Charophytes of the Dal Lake, 
Kashmir, Proc. 21st Ind. Sci. Cong., 295-296 (Abstract) 
Palria et al. (1987) discuss the details of the study 
carried out in the Dal and Wular lakes of Jammu and Kashmir 
State as a part of water quality monitoring (WQM) Project 
under Indian Remote Sensing Utilization Programme (IRSUP). 
Remotely sensed data obtained from satellite (Landsat) and 
aircraft have been used to study the water quality and biolo-
gical status of these lakes. The maps showing turbidity levels 
(qualitatively) and aquatic vegetation distribution in these 
lakes have been prepared. The multiband landsat images have 
been used to observe the changes in the water spread and 
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turbidity levels in different seasons. Landcover around these 
lakes show location of the sources of pollution in these lakes. 
Palria, S. et al. (1987): Water Quality Mapping in the 
Dal and Wular Lakes of Jammu and Kashmir Using Aereal 
Photographs and Landsat Images. Scientfic Note -
Report No. IRS-UP/SAC/WAM/SN/05/87, Space Application 
Centre, Ahmedabad and Deptt. of Ecology, Env,, Sci., 
and Technol. J and K, Srinagar - 25 pages. 
Parveen (l985) studies the fish fauna of Dal Lake and 
their susceptibility to harbour the helminth parasites. The 
submerged lake vegetation affords shelter to a large number 
of Nekton and Dedon animals which form a part of the food of 
the lake fishes. Trematoda, Cestoda, Nematoda and Acantho-
cephala are distributed in four section). In each chapter 
systematic position and historical resume of each Genera 
(9 Genera in total) has been discussed. 
Parveen, N. (1985): Helminth Parasites of Fishes of Dal. 
Lake M.Phil. Dissertation in Zoology- Uni. of Kashmir 
(Unpubl.)- 110 pages. 
Sarwar (l985) investigated periphyton communities of 
three Kashmir lakes (Waskur, Dal and Anchar) discussing assess-
ment of abiotic environment and distribution and structure of 
periphyton community. Periphyton population showed weak 
correlation with various physicochemical parameters of lake 
waters. The lowest values of periphyton production concided 
with the low values of population density and biomass. 178 taxa 
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have been registered from Dal Lake by the author. 
Sarwar, S.G. .(1985): Community Structure, Species 
distribution and Seasonal Variations in Autmuchs 
(Periphyton) Population on natural and artificial 
substrates. Ph.D. Thesis in Botany- University of 
Kashmir (unpubl.)- 287 pages. 
Shah et al. (l988) studied surface sediments from the 
lake and from some major inflows. The metal concentrations 
are strongly influenced by the chemical characteristics and 
time of the year and may be taken as geochemical background 
levels there being no metal based industrial activity in the 
catchment area. The offshore zone surface sediments have a 
higher organic carbon content and therefore, a greater accumu-
lation of metals. Zirconium however, shows an anomalous 
behaviour. 
Shah, A.R. et al. (1988): Metallic Elements in Surface 
Sediments of Dal Lake, Srinagar - I A W P C Tech. 
Annual 15, 133-138. 
Srivastava ( ) discusses the causes and remedies 
of siltation in Dal Lake, Srinagar, Kashmir. The siltation is 
governed by Geology, topography, climate and vegetation in the 
catchment area. The lake area has retreated from 32 sq.km. to 
8 sq.km and sedimentation of about 3,00,000 cu metres/year is 
the main cause of reduction in the size of the lake. Certain 
remedial measures such as construction of Check Dam, affore-
stration, prevention of overgrazing and manual dredging (weed out,' 
have been suggested to check the siltation in the Dal Lake. 
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Srivastava, S.K. ( ): Siltation of Dal Lake- Some 
Causes and Remedies. Senior Geologist, G.S.I., Lucknow, 
India (Unpubl.) 13 pages. 
Wadhwa (1971) studied phytoplankton dynamics and distri-
bution patterns in two adjoining lakes in Srinagar. Phytoplan-
kton preponderated at surface layers. The total silicates 
present showed preponderance in winter and were associated with 
the maximum development of diatoms. The relationship of phyto-
plankton numbers and the ionic composition of the bottom soils 
did not show a positive correlation but significant differences 
did exist between the sites as to the qualities and composition 
of phytoplankton in both the lakes. Diurnal changes showed that 
increase in the temperature but was unaffected by similar changes 
in PH. 
Wadhwa, S.K. (1971): Phytoplankton Dynamics and 
Distributional Patterns in two adjoining lakes in 
Srinagar. Ph.D. Thesis in Botany- Uni» of Kashmir 
(Unpubl.)- 162 pages. 
Wani et al. (1988) describe Dal Lake weeds as a potential 
resource. The experimental studies on the utilization of weeds 
through biodigestion and thermal gasification identify different 
fields such as, fodder, household articles, fertilizer, chemicals, 
agricultural use and energy. For utilization of weeds as fodder 
or poultry feed, the following factors need investigation: 
Acceptability, platability, digestibility, conversion factor 
(food intake/wt. gain), nutritive value and any harmful effects 
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on livestock. For biogas utilization of weeds parameters like 
consistency of the slurry, temperature, retention time, gobar/ 
weed ratio and catalyst need to be investigated. 
Wani, G.A. et al. (1988): Dal Lake Weeds a Potential 
Resource. 3rd Nat. Conv. Env. Engs. and Smi. Env. 
Mangm. Hill Reg. Tech. Sess. Ill - 05 pages. 
Zutshi and Khan (1978) introduced a system of typology 
based on multiple criteria approach for Kashmir Lakes, It 
provides a fairly good idea about the general ecology of the 
Kashmir lakes. The lakes are categorised into valley, forest 
and mountain types. The valley lakes are further separated 
into drainage, semi-drainage and non-drainage sub-types. The 
lake typology is correlated with various limnological features. 
Zutshi, D.P. and M.A. Khan (1978): On Lake Typology of 
Kashmir. Environ. Physiol. Ecol. Plants, 465-472. 
Zutshi and Vass (1978) studied the chemical features of 
the Dal lake waters. The parameters studied are PH, D.O. 
conductivity, alkalinity and Ca, Mg, Na, K, Orthophosphate, 
nitrate, silicate, chloride and sulphate, especially with 
regard to their seasonal fluctuations in Nagin, Gagribal and 
Hazratbal Basins. The study on the Dal lake aimed at monitoring 
its present trophic level in order to form a base line for 
future conservation programme. The water chemistrv gives an 
indication that the lake is not very rich in nutrients. 
Zutshi, D.P. and K.K. Vass (1978): Limnological Studies 
on Dal Lake Chemical features. Ind. J. Ecol., Vol.5, 
No. 1, 90-97. 
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Zutshi and Vass (1982) studied the biological features 
of the Dal Lake. Myriophyllum spicatum-ceratophylum demersum 
is the most dominent submersed community and typha-phragmites 
is the main helophytic representative of the Dal lake. The 
phytoplankton consist of chlorophyceae, Bacillariophyceae and 
Cyanophyceae. Zooplanktons are mostly represented by rotifers. 
Cyprinus carpio, an introduced fish comprises 60-10-/. of the 
total catch of the lake. The limnological features of various 
basins of the Dal lake differ significantly as a result of 
which it is not justified to assign a single trophic status 
to the entire lake system. 
Zutshi, D.P. and K.K. Vass (1982): Limnological Studies 
on Dal Lake, Srinagar III Biological Features. Proc. Ind. 
Nat. Sci. Acad., Vol. B 48, No. 2, 234-241. 
Zutshi in this paper attempts to record the ecological 
history of the Dal lake and its eutrophic gradient as a result 
of varied anthropogenic perturbations. Dal lake has fallen 
victim to human greed as a result of which the entire ecosystem 
is changing rapidly. Water quality deterioration, reclaimation 
of lake areas and their conversion into floating gardens and 
the coming up of large number of residential buildings, resta-
urants and hotels along the lake front with the increase in the 
tourist influx are some of the evidences. Siltation and plant 
debris accumulation has given rise to shallowing of the lake. 
Many undesirable changes in the structure of biological communi-
ties have resulted and some important species either declined or 
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completely disappeared, 
Zutsh i , D.P. ( ) : Impact of Human A c t i v i t i e s on the 
Evolution of Dal lake Environment: Western Himalaya: 
Environment, Problems and Development, 565-577. 
Zutshi*s paper provides information on d i f fe ren t ecolo-
gical aspects of the lakes of J and K over a period -^ f 25 years . 
The S iva l ik lakes (Al td . 600 m) have been found to undergo rapid 
eu t roph ica t ion . The Kashmir va l ley lakes were inves t iga ted for 
the i r water qua l i ty , sediment chemistry, plankton communities 
and problems of p o l l u t i o n . Most of the va l l ey lakes are now 
highly po l lu ted . The high a l t i t u d e lakes develop dimict ic 
thermal s t r a t i f i c a t i o n . Their waters are turbid and are e i t h e r 
oligo or mesotrophic. Except for the Nilnag lake the high 
a l t i t u d e lakes have simple trophic s t r u c t u r e . This paper reviews 
the work done so far on the lakes of North-western Himalayan 
region . 
Zutsh i , D.P. ( ) : 25 years of Ecological Research of 
the Lakes on North-Western Himalaya. (Unpubl.)- 32 pages. 
SUMMARY 
The studies reveal that information is available with 
regard to many limnological studies on Dal Lake. Most of the 
studies discuss biological aspects—Chowdhury (1983); Kant and 
Kachroo (1971, 1977); Mukerji (1925, 1932, 1934); Parveen (1985); 
Sarwar (1985); Wadhwa (1971); Wani (1988) and Zutshi and Vass 
(1982). Literature is also available about composition and 
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characteristics of Dal lake sediments-Agarwal (l981); Kango 
(l984)i Kango et al. (1987, 1987, 1987, 1987). Some papers 
relate to the heavymetal contents of Dal Lake Waters and 
Sediments - Kango (1986); Kango et al, ( 1987) ; Koul and Zutshi 
(l987), Shah et al. (1988), and Zutshi and Vass (1986) . 
Siltation of Dal Lake has also been discussed by Srivastava of 
G.S.I. Water quality mapping (Palria, 1987) in Dal Lake by 
remote sensing methods is also discussed. Zutshi a:d Khan 
(l978) discuss lake typology of Kashmir in addition to two 
other papers by D.P. Zutshi discussing impact of human activi-
ties and ecological research of past 25 years on Himalayan 
lakes. A comprehensive report (Enex, 1978) discussing Dal Lake 
pollution has been prepared by an expert team from Newzealand. 
CHAPTER III 
WATER POLLUTION 
SECTION 1 LAKES AND RIVERS 
1.1 INTRODUCTION 
All the nine papers deal with heavy metal pollution of 
Lakes in different parts of the world. The important topics 
discussed are Heavy metal concentration of Lymnaea, and Trout 
and Char tissues. Anthropogenic and vehicular emission contri-
bution to the Heavy Metal Pollution in Lakes, precipitation 
mechanism of Mangenese, Fe and Mn Cycle in Lake Baikal, 
Asbestos in Reservoir water, Hg contribution. Trace elements 
in yellow Perch, and Hyplimnetic chemistry of Calcarious Lakes 
Balogh et al. (1988) discuss the concentrations of 
eight heavy metals (Cr, Cd, Hg, Pb, Zn, Cu, Mn and Fe) deter-
mined for the total soft body of pond snails originating from 
four different biotopes in the environs of the Lake Balaton 
(Hungary) using atomic absorption spectrophotometry. Signi-
ficant differences were found in the Cr, Hg, Pb and Fe concen-
trations of the animals originating from the different biotops, 
Thus the heavy metal concentrations found in Lmynaca Stagnalis 
L reflect differences in the pollution of the environment. 
Balogh, K.V. et al. (1988): Heavy Metal Concentrations of 
Lymnaea Stagnalis L. In the Environs of Lake Balaton 
(Hungary). Wat. Res. Vol. 22, No. 10, 1205-1210. 
33 : 
Cowx (1982) compares the heavy metal content of five 
tissues of brown trout and Char from two oligotrophic lakes. 
Tissue metal concentrations were not related to fish growth 
parameters in either species. None of the metals were evenly 
distributed throughout the tissues of trout or Char. Liver 
and kidney contain the highest metal concentration:^. The 
possibility that environmentally distinct char populations 
exist in the lakes is discussed. 
Cowx, I.G. (1982): Concentrations of Heavy Metals in the 
tissues of Trout Salmo trutta and Char ^alvilinus alpinus 
from two lakes in North Wales. Env. Poll., Vol. 29, No.2, 
101-110. 
Dissanayake et al. (1987 ) exemplified the problems 
encountered in water quality management in the Kandy lake 
(Srilanka) by probing the extent of heavy metal pollution. 
Anthropogenic influence contributes largely to the Pb and Cd 
contents of the lake water. Small scale industries alongwith 
vehicular emissions contribute largely to the heavy metal input 
of the Lake. 
Dissanayake, C.B. et al. (1987): Heavy Metal Abundances 
in the Kandy Lake An Environmental Case study from 
Srilanka. Env. Geol. Wat. Sci. Vol. 10, No.2, 81-88. 
Kawashima et al. (1988) discuss the precipitation 
mechanisms of Mn(ll) from the viewpoint of adsorption onto 
suspended sediments (SS) and microbial oxidation of Mn in 
Lake Biwa, Japan. The oxidation rate of Mn (ll) was much 
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l e s s than the adsorption r a t e . In var ious environments of 
the lake (Bottom water, sediment surface , r i v e r mouth e t c . ) 
the i n i t i a l adsorption of Mn ( H ) and subsequent slow oxidation 
mediated by bac te r ia may be e s sen t i a l to the mechanisms of 
Mn (11) p r e c i p i t a t i o n . 
Kawashima, M. e t a l . (1988): Mechanisms of P r e - i p i t a t i o n 
of Manganese ( I I ) in Lake Biwa, A freshwater Lake. Wat. 
Res. Vol. 22, No. 5, 613-618. 
Leibovich-Granina (l987) d iscusses the Iron and Manga-
nese cycle in Lake Biakal , U.S.S.R. - the world 's deepest fresh 
water l a k e . The entry of Fe and Mn into lake Baikal and the 
content and d i s t r i b u t i o n of these elements in the water column 
were examined e a r l i e r and the possible e f fec t of bottom sedim-
ents of the lake on the concentrat ion of Fe and Mn ions in the 
water was evaluated. The data of the present paper supplement 
and ref ine the r e s u l t s of previous i n v e s t i g a t i o n s . 
Leibovich-Granina, L.Z. (1987): Iron and Manganese Cycle 
in Lake BAIKAL. Wat. Reso. , Vol . 14, No. 3, 259-263. 
Maresca e t a l . (1987) describe the Asbestos po l lu t ion 
of waters in the s i l v e r lake Reservoir in Staten I s land , 
New York, where ch ryso l i t e from Serpen t in i te bedrock exposures 
is a po t en t i a l source of contamination. Six commonly recog-
nised v a r i e t i e s of Asbestos are cancer-producing agencies and 
exposure by inves t iga t ion also e n t a i l s a r i sk of excess tumor 
incidence. Decisions per ta in ing to future s i t e s for r e se rvo i r s 
on Asbestos-bearing bedrock, p a r t i c u l a r l y s e r p e n t i n i t i e s , should 
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consider the potentially high degree of Asbestos contamination 
from bedrock sources. 
Maresca, G.P. et al. (1987): Asbestos in Lake and Reservoir 
waters of Staten Island,New York: Source Concentration, 
Mineralogy and Size distribution. Env. Geol. Wat. Sci. 
Vol. 10, No. 4, 201-210. 
Scrudato et al. (1987) discuss the distribution and 
possible historical sources of Cranberry Lake Small mouth bass 
Hg concentrations as reflected by Core and lake Geochemistry, 
watershed and precipitation mercury concentrations, corepollen 
and Pb-210 data. Pb-210 and Pollen core data suggest that 
lake also received Hg discharges during the turn of the century 
when the area was the center of extensive lumbering and related 
activities. Hg remobilization and accummulation by fish are 
promoted by fluctuating PH values resulting from acid precipi-
tation. 
Scrudato, R.J. et al. (1987): Mercury contribution to An 
Adirondak Lake. Env. Geol. Wat. Sci. Vol. 9. No. 
131-137. 
Sprenger et al. (l988) describe the concentrations of 
trace elements in Yellow Perch collected from a series of six 
small clear water acidic Lakes atop Kitta tinny Ridge in NW 
New Jersey. Analysis of muscle tissue identified a pattern 
of increased concentrations of Hg in fish from the most acidic 
lakes, Crater Lake and long pine pond. Cd and Pb were greatly 
elevated in Livers of specimens from two of the most acidic 
lakes. 
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Sprenger, M.D. et al. (i988)j Concentrations of Trace 
Elements in Yellow Perch (Perca flaveseens) from six 
acidic lakes: Wat. Air., and Soil Poll* Vol. 37, No.4, 
375-388. 
Stauffer (l987) discusses the chemistry of the hypoli-
mnion in 23 individual basins of 19 calcareous Lakes situated 
in the Mid-western U.S.A. The basins represented a broad range 
in morphometry and drainage basin influences. The Fe concen-
trations were low in the anoxic basins because of Fes precipi-
tation. The excess Sulfide accumulated in the hypolimnion. 
Hypolimnetic Mn was almost entirely soluble if the basin was 
anoxic. The concentration of dissolved Silica were generally 
much lower than in inflowing waters. The hypolimnetic Si/P 
ratio was low unless the lake lacked surface inflows and also 
experienced high rates of groundwater inflow rich in silca 
and very low in P. 
Stauffer, R.E. (i987): A comparative analysis of Iron. 
Manganese, Silica, Phosphorus and sulfur in the Hypolimnia 
of Calcareous Lakes. Water Res., Vol. 21, No.9, 1009-1022. 
SUMMARY 
The studies reveal significant differences in Cr, Hg, 
Pb and Fe concentrations of animals originating from different 
biotopes. Liver and Kidney contain the highest metal concentra-
tions in fishes. Anthropogenic influence contributes largely 
to the Pb and Cd contents of the lake water. The initial 
adsorption of Mn and subsequent slow oxidation may be essential 
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to the mechanism of Mn precipitation. Six asbestos varieties 
are recognised as cancer producing agencies. Hg accumulation 
and remobilization by fish is produced by fluctuating PH 
values resulting from acid precipitation. The Fe concentrations 
were low in the anoxic basins because of Fes precipitation. 
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1.2 INTRODUCTION 
The papers under s tudy most ly dea l wi th the heavy 
metal p o l l u t i o n of wa te r s and sediments of d i f f e r e n t r i v e r s 
of the wor ld . One paper ( S u l l i v a n and Donowan, 1987) d i s c u s s e s 
r e l a t i o n s h i p between o i l y ie ld and t r a c e element d i s t r i b u t i o n 
in s h a l e s . Other main headings d i s c u s s e d a r e : P o l l u t i o n p r o f i l e 
of Damodar River s ed imen t s , E f f e c t i v e f l u s h i n g for water 
q u a l i t y improvement, macrobenthos as p o l l u t i o n i n d i c a t o r s , 
s t a t i s t i c a l approach to the chemical q u a l i t y of w a t e r s , Hg 
in r i v e r s ed imen t s . P o l l u t i o n s t u d i e s on r i v e r Jhelum, heavy 
meta l s in upper Ganga, E f f ec t of N i l e r i v e r on a lgae and 
heavy meta l s in Ganges and Brahamaputra r i v e r s . 
De e t a l . (1985) r e p o r t on t h e p o l l u t i o n p r o f i l e of 
Damudar r i v e r sediment a t s u i t a b l e , s e l e c t e d s i t e s in the 
Raniganj-Durgapur i n d u s t r i a l b e l t , W. Bengal ( I n d i a ) . The 
pa rame te r s measured inc lude (a) S i l i c a , mixed ox ide , Ca, Mg, 
t o t a l wa te r so lub l e exchangable c a t i o n and anion and C.O.D. 
l ead ing to the c h a r a c t e r i z a t i o n of the sediment , and (b) some 
tox i c and o t h e r e l emen t s , such as Na, K, As, Cd, Cr, Hg, Mn, 
Pb, Zn, Co, Cu, Fe , Ni , P , S, and V g i v i n g an index of metal 
p o l l u t i o n of the sed iment . The e lements were e s t i m a t e d by 
i n d u c t i v e l y coupled plasma emiss ion s p e c t r o m e t r y . 
De, A.K. e t a l . ( l 9 8 5 ) : P o l l u t i o n p r o f i l e of Damodar 
River Sediment in Raniganj - Durgapur I n d u s t r i a l B e l t , 
v;. Bengal , I n d i a . Environment I n t n . V o l . 1 1 , No. 5 , 
453-458 . 
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Dou Abul et al. (l987) evaluated the effectiveness 
of the proposed flushing as well as contracting sewerage 
system for improving the water quality of the heavily polluted 
branches of the Shatt-Al-Arab river at the city of Basrah. 
Waters contain low levels of D.O, and relatively high amounts 
of both BOD and COD. It has been concluded that the proposed 
system is effective. However, dredging of the deposited sludge 
to minimum depth of 50 cm is recommended. 
Dou Abul, A.A.Z. et al. (l987): Restoration of Heavily 
Polluted branches of the Shatt-Ai-Arab River, Iraq. 
Wat. Res. Vol. 21, No. 8, 955-960. 
Duzzin et al. (1988) evaluated contamination by heavy 
metals from sediment and macrobenthos samples in the tract of 
the river Adige, Italy and in its main tributaries, Fibbio 
and Alpone. Pollution concentrations were related to sediment 
grain size composition, Organic Carbon content of sediments 
and to macrobenthos community composition. Sediments were 
found to be good pollution indicators, as they accumulate all 
metals. Macrobenthos preferentially bioaccumulate some 
metals (Cu, Zn) and help in detecting acute contamination by 
showing concentrations higher than sediments for some metals 
(Hg, Cr) in certain stations. 
Duzzin, B. et al. (l988): Macroinvertabrate communities 
and sediments as Pollution indicators for Heavy Metals 
in the River Adige (Italy), Wat. Res., Vo. 22, No. 11, 
135 3-1363. 
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Khurshid and Khan (l985) attempted to find out the 
correlation coefficient among the various surface and sub-
surface water bodies, analysis of varience of different 
parameters major and trace elements, standard deviation, 
probability error and the significance of pollutional inten-
sity in the upper Ganga-Yamuna doab comprising the districts 
of Ambala, Karnal, Sonepat, Panipat, Gurgaon, Faridabad and 
Delhi where urban and industrial activities have taken place 
on a gigantic scale. The major and trace elements are of great 
concern because of their high potential toxity to the various 
biological forms. 
Khurshid, S and A.U. Khan (1985): The chemical quality 
of water in Western Yamuna River Basin, A Statistical 
Approach. J. Ind. Acad. Geosci., Vol. 28, 16-24. 
Kudo et al. (1978) report a summary of the 5-year 
investigations mainly from the engineering point of view on 
the role of sediments (both suspended and bed) on mercury 
transport in the Ottawa river, Canada. The role of bed 
sediment movements on the Hg transport is very small. Biomass 
contains an insignificant portion of Hg with a higher ratio 
of methylmercury to total mercury. Methylmercury production 
and distribution are in equilibrium in water and sediments 
without biological agents such as higher aquatic plants and 
invertebrate fish. 
Kudo, A et al. (l978). The Role of Sediments on Mercury 
Transport (Total and Methyl) in a River system. Prog. YJat. 
Technol. Vol. 10, No. (5 and 6), 329-339. 
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Raina et al. (l984) sommarize the physical and chemical 
water quality characteristics of River Jhelum from Apr. to 
Dec. 1981 from eleven different sampling stations along the 
entire length of river flowing in the valley of Kashmir, India. 
Most of the parameters studied vary with the sampling station 
and bottom waters give relatively higher values than the 
surface waters for all the parameters studied except D.O. 
Raina, V. et al,(1984): Pollution Studies on River Jhelum-
I : An Assessment of water quality Ind. J. Env. Hlth., 
Vol. 26, No. 3, 187-201. 
Saikia et al. (l988) discuss concentrations of seven 
heavy metals, Mn, Fe, Co, Ni, Cu, Cd and Zn in water and bed 
sediments of river Ganga for the 480 Km. stretch from Badrinath 
to Narora. This stretch is relatively free from human activi-
ties, the incidence of metals may be attributed to the geo-
chemical source. The results show that all these metals are 
below toxic limit for heavy metal pollution. 
Saikia, D.K. et al. (1988): Heavy Metals in water and 
Sediments of Upper Ganga. Ind. J. Env. Hlth., Vol. 31, 
No. 1, 11-17. 
Shehata and Bader (1985) describe the changes of 
phytoplankton density and their relation to physicochemical 
characteristics along the Nile river in the Cairo district 
Egypt between 1976 and 1982. The major phytoplankton groups 
dominating the river Nile were Green Algae, Bluegreen Algae 
and diatoms. Diatoms represent the most dominent group and 
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high species diversity was detected in green algae. Phyto-
plankton diversity, primary production, ammonia, and nitrite 
content revealed that there is no indication of pollution in 
the Nile. 
Shehata, S.A. and S.A. Bader (1985): Effect of Nile River 
Water Quality on Algal Distribution at Cairo (Egypt). 
Environment Intn., Vol. 11, No« 5, 465-474. 
Subramanian et al. (l987) analyses bed sediments from 
the Ganges basin and some parts of the Brahmaputra and sus-
pended sediments at selected stations for a number of heavy 
metals (Fe, Mn, Ni, Cr, Cu and Zn) by the thin film dispersive 
X-ray fluorescence technique. Pronounced temporal and spatial 
variations are found in the heavy metal distributions. Sus-
pended sediments are richer (5 to 10 times) than the bed 
sediments. Compared to Brahamaputra, the distribution and 
fractionation of heavy metals in the Ganges sediments are 
more erratic and highly variable. 
Subramanian, V. et al. (i987): Heavy Metals Distribution 
in the Sediments of Ganges and Brahmaputra Rivers. Env. 
Geol. Wat. Sci., Vol. 9 No.2 93,-103. 
Sullivan and Donovan (l987) analysed shale samples 
from four stratigraphic zones of the parachute creek Member 
of the Green river formation for determining a correlation 
between trace element concentrations and oil yield. All 
samples were analysed for total elemental concentrations, 
mineralogy and Fischer assay oil yield. The results show 
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greater trace element concentrations in the tuff deposits of 
Mathogany Zone Shales. All trace elements evaluated, except 
Boron, show either increasing or decreasing concentrations as 
oil yield increases within all oil shale zones. 
Sullivan, P.J. and R.C. Donovan (1987): Trace Element 
Distribution and Oil Yield Data from the Parachute Creek 
Member of the Green River Formation, Colorado. Env. Geol. 
Wat. Sci., Vol. 10, No, 1, 21-31. 
SUMMARY 
Studies reveal that the waters of Shatt-Al-Arab river 
contain low levels of D.O. and high amounts of BOD and COD. 
Adige river sediments were found to be good pollution indicators 
The major and trace elements are of great concern to the bio-
logical forms in the upper Ganga-Yamuna doab. Methylmercury 
production and distribution are in equilibrium in waters and 
sediments of Ottawa river. Bottom waters give higher results 
than the surface waters for all parameters studied except D.O. 
in river Jhelum. Mn, Fe, Co, Ni, Cu, Cd and Zn are below toxic 
limit in 480 Km. stretch of the river Ganga from Badrinath to 
Narora. Phytoplankton diversity, primary production, ammonia 
and nitrite indicated no pollution in the river Nile. The 
distribution and fractionation of heavy metals in the Ganges 
basins are more erratic and highly variable as compared to that 
of Branamputra and great trace element concentrations are shown 
in tuff deposits of mathogany zone shales. 
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1.3 INTRODUCTION 
All the papers deal vdth the heavy metal pollution in 
waters and sediments of lakes. The main subjects discussed 
are metal pollution monitoring by Mussels and Zooplankton, 
influence of airborne pollutants on Lake waters, calculations 
of metal loads to lake sediments, chemical speciation of 
metals in sediment elutriates, sensitivity of lakes to metal 
emission from smelters, in situ biomagnification of heavy 
metals in lakes and Cd concentration in littoral and profundal 
sediments. 
Balogh (l988) describes the comparison of heavy metal 
pollution monitoring by Mussels and Zooplanktons near the 
effluent discharge of a sewage water treatment plant at Lake 
Balaton (Hungary) by using AAS method. Mussels showed high 
level of Hg and Zooplanktons that of Pb and Cr, Fe, Zn and Cu 
concentrations were periodically high in both mussels as well as 
in Zooplanktons. 
Balogh, V.K. (1988): Comparison of Mussels and Crustacean 
Plankton to monitor heavy metal Pollution. Water, Air and 
Soil Pollution, Vol. 37, No. (3-4), 281-292. 
Brog (i987) focuses on water chemical conditions and the 
distribution of trace metals in the Lake waters after studying 
the influence of airborne pollutants on these for 59 forest 
Lakes in Northern Sweden. The airborne input might influence 
the distribution pattern of metals in Lake water in different 
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ways taking into consideration the factors like chemical 
conditions, turn over time, Geological backgrounds, -/. age 
of Bogs etc. within each lake. 
Brog, H. (l987): Trace Metals and Water Chemistry 
of Forest Lakes in Northern Sweden. Water Res. Vol. 21, 
No. 1, 65-72. 
Johnson and Nicholls (l988) calculated metal loads to 
sediments of Lake Simcoe (Canada) using metal concentration 
profiles together with presettlement sedimentation rates. 
Total loads increased 3,4,11 and nearly 20 times for various 
metals. Presently 90;^  of anthroprogenic Pb and Cd and 60 to 
IQ)'/. of anthropogenic Cu, Ni, Zn and Cr are from point plus 
atmospharic sources and the rest from increased erosion. The 
direct atmospheric input is higher for Cd, low for Cr and Ni 
and intermediate for Cu, Zn and Pb. The increase in the metal 
loads from the drainage of Agriculture use of marshes and 
the widespread dispersal of Cr from point sources are two 
significant findings on spatial distribution. 
Johnson, M.G. and K.H. Nicholls (l988): Temporal and 
Special Trends in Metal Loads to Sediments of Lake 
Sincoe, Ontario. Water, Air and Soil Poll. Vol. 39, 
No. (3-4), 337-354. 
Koul et al. (1988) report concentration of trace metals 
in three Kashmir Himalayan Lakes, Tilwan, Trigam and Khanpur. 
Trigam and Tilwan Lakes were found more enriched than Khanpur. 
Mn and Pb were found exceeding the permissible standards of 
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EPA (U.S.A.) . Water qual i ty has also been assessed by analysing 
physico-chemical parameters . 
Koul, V.K. e t a l . (1988): Trace Metal Concentration in 
some Kashmir Himalayan Lakes. Wgter, Air and Soil P o l l . 
Vol. 39, No. ( 3 - 4 ) , 237-245. 
Mudroch (1985) studied the chemical specia t ion of metals 
in sediment e l u t r i a t e s . He inves tg ia ted the d i s t r i b u t i o n of 
chemical species of metals and n u t r i e n t s in the e l u t r i a t e s and 
in the water (Lake Ontario) by using the Computer program 
Geochem and Separation by Chelex 100 r e s i n . The Mn concentra-
t ion in water increased during e l u t r i a t i o n . The concentrat ion 
of other inves t iga ted metals were smaller and d i f f e r en t in 
each of the e l u t r i a t e s . The PH of Lake water decreased during 
e l u t r i a t i o n . 
Mudroch, A. (1985): Chemical Speciation of Metals 
in Sediment E l u t r i a t s . Env. I n t n . Vol. 11, No. 1, 89-94. 
Nriagu and Rao (1987) discuss the s e n s i t i v i t y of Lakes 
to metal emissions from smelters in Sudbury Basin. From the 
observed quick response, a strong capaci ty for rapid recovery 
(Deacidi f ica t ion) of acid s t ressed lakes in the area i s deduced. 
Nriagu, j . o . and S.S. Rao (1987): Response of Lake 
Sediments to Changes in Trace Metal Emission from the 
Smelters a t Sudbury, Ontar io . Env. P o l l . Vol. 44, No.3, 
211-218. 
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Prahalad and Seenayya (l988) describe the distribution 
of Hg Content with its insitu biomagnification in Husain Sagar 
Lake (India). Hg in water exceeded the standard criteria. 
Sediments in the lake acted as a sink for the metals showing 
concentration of several thousand fold than overlying water 
column. Hg content increased from Nanoplankton-»PUytoplankton_, 
Zooplankton and Fish showed Hg concentrations higher than Nano 
and lower than Phyto - and Zooplankton. 
Prahalad, A.K. and G. Seenayya (1988): In Situ 
Partitioning and Biomagnification of Hg in Industrially 
Polluted Husain Sagar Lake, Hyderabad, India. Water, 
Air and Soil Poll. Vol. 39, No. (1-2), 81-87. 
Seenayya and Prahalad (1987) discuss the concentration 
of cr and Mn to investigate Biomagnification of these metals 
in Husain Sagar Lake (India). Cr shows higher cone, in water 
and Mn exhibits complex distribution pattern. The higher cone, 
of Mn and Cr in sediments in related to an increase in the 
intensity of in situ processes especially their enrichment in 
the organisms. Cr cone, was least in Nanoplanktons and Mn 
decreased from nanoplankton to Fish except in Phytoplankton, 
which showed the highest cone. Further Mn cone, (but not the 
Cr) decreased with the increase in the body weight of the fish, 
Seenayya, G. and Prahalad, A.K. (1987): In Situ 
Compartmentation and Biomagnification of Cr and Mn in 
Industrially Polluted Husain Sagar Lake, Hyderabad, 
India. Water, Air and Soil Poll. Vol. 35, No. (3,4) 
233-239. 
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Stephenson and Mackie (1988) describe the cd cone, of 
central Ontario Lakes. They ascribe the difference between 
cd cone, in the littoral and profundal sediments to cd binding 
by Fe/Mn hydrous oxides in the profundal zone and organic 
binding of cd in the littoral zone. The lack of sensitivity 
of cd cone, in littoral sediments to acidification may be due 
to its (cd) incorporation into organic particulates. 
Stephenson, M. and G.L. Mackie (1988): Total Cd 
concentration in the water and Littoral Sediments 
of Central Ontario Lakes. Water, Air and Soil Poll. 
Vol. 38, No. (1,2), 121-136. 
SUMMARY 
The studies reveal that Mussels show high level of Hg 
and Zooplantons that of Pb and Cr in lake Balaton. The air 
borne input might influence the distribution patterns of metals 
in lake waters of Sweden. Metal increases from agricultural 
drainage and Cr dispersal from point sources are two significant 
findings on spatial distribution in lake Simcoe. Mn and Pb 
exceed the permissible limits in Trigam and Tilwan lakes of 
Kashmir. Mn concentration in Ontario lake water increased and 
PH decreased during elutriation. In Husain Sagar Fish showed 
Hg concentrations higher than Nano- and lower than phyto- and 
Zooplanktons and Cr showed higher concentration in water and 
Mn exhibits complex distribution pattern. In Ontario lakes 
the lack of sensitivity of Cd concentration in littoral sediment; 
to acidification may be due to its incorporation into organic 
particulates. 
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1.4 INTRODUCTION 
All of the sixteen papers deal with the trace metal 
contamination in different river waters of the world. The 
main headings discussed are chemical composition of snow 
and Meltwaters, Effect of Hydrological factors, Microbial 
methylation of Hg, Rate of Element Cycle, Reduction of 
constituent load by detention ponds. Residual aluminum in 
filtered Water, Arsenic determination in water. Environmental 
Fate of Hg, Impacts of Acid Mine Drainage, Distribution 
Pattern of Heavy Metals, Role of pelitic Sediments, Contami-
nation from Brass fittings. Asbestos Fibre Contamination, Cu 
and Pb solubilities, Boron content in fresh waters and Release 
of Bromine into water. 
Abrahams et al. (1988) describe the trace metal 
composition of the snow samples collected at a remote site 
located within the Cairngorm Mountains, Scotland. All of the 
fresh snow samples were -acidic and highly variable in composi-
tion. The variability of PH and trace element concentration 
indicate that the catchment is susceptible to pollution due 
to long range atmospheric transport. 
Abrahams, P.W. et al. (l988): Trace Element Studies in 
a Remote Scottish Upland Catchment. I. Chemical composition 
of snow and melt waters. Wat. Air and Soil Poll. Vol. 37, 
No. (3 and 4), 255-271. 
Bird (1987) studied the effects of Hydrological factors 
on the trace element concentration in a small river Tawa, 
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S. Wales. The factors determining current patterns of 
contamination include river dilution, antecedent river flow, 
river PH and the runoff process in operation. 
Bird, S.C. (1978): The Effect of Hydrological Factors 
on Trace Metal Contamination in the River Tawe, South 
Wales. Env., Poll. Vol. 45, No. 2, 87-124. 
Callister and Winfrey (1986) discuss the microbial-
methylation of Hg in water and sediments of the Wisconsin 
river by quantifying the methylation of radio-active mercury. 
Methylation activity was highest in surface sediments (0-4 cm) 
and decreased with increasing sediment depth and was found 
near detection limits in water. 
Callister, S.M. and M.R. Winfrey (1986): Microbial 
Methylation of Hg in Upper Wisconsin River Sediments. 
vVat. Air and Soil Poll. Vol. 24, No. 4, 453-465. 
Hirata and Muraoka (1988) evaluated the role of element 
cycle in the forest ecosystem in determining the stream water 
chemistry in the Tsukuba experimental forest, Japan. Nutrients 
like N and Ca highly stocked in the surface soil make the soil 
water chemistry, the leaching of which finally generates the 
changes of the stream water. 
Hirata, T. and K. Muraoka (1988): Runoff of Dissolved 
Materials in Tsukuba Experimental Forested Bsin. 6th Cong., 
APD- lAHR Proc, Vol. Ill, 113-120. 
Letterman and Driscoll (i988) report the results of a 
water survey in United States using alum as a coagulent and 
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have measured the Al concentration in their filtered water. 
Results suggest that effective removal of particulate matter 
minimises residual Al levels and the lime used for PH adjust-
ment following filtration may be an important source of 
residual Al. 
Latterman R.D. and C.T. Driscoll (l988): Survey of 
Residual Aluminum in Filtered Water. AWWA- J, Vol.80, 
No.4, 154-158. 
Martin (l988) discusses the determination of the effec-
tiveness of an urban detection system, composed of a detection 
Pond and wet lands in series, in reducing the constituent load 
carried in runoff. The system was very effective in reducing 
loads of most constituents. 
Martin, E.H. (1988): Effectiveness of An Urban Runoff 
Detention Pond- Wetlands system. J. Env. Engg* Vol.114, 
No.4, 810-827. 
Pande and Hassan (1978) describe an improved method 
for Arsenic determination in drinking water based on arsine 
generation by Zn and Hcl action in a glass assembly. By 
passing the evolved arsine in the silver-di-ethyldithio-
carbamate Solution (SDDC) in pyridine, absorbance is determined 
spectrophotometrically at 535 n.m. Removal method of inter-
ferences due to organic contaminants and antimony are also given 
Pande, 3.P. and M.Z. Hassan (1978): Improved Method for 
determination of As in Water. Ind. J. Env. Hlth., Vol.20, 
No.2, 121-133. 
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Rada et al. (1986) describe the studies of Hg distribu-
Tion m sediments, fish, and crayfish in a 60 Km. reach of the 
upper Wisconsin river formerly receiving mercury from pulp and 
paper mills. Historical comparisons reveal the Hg contamination 
of fish in the river had not decreased since the early 1970s. 
Hg availability to biota may be enhanced by rapid methylation 
in surficial sediments. 
Rada, R.G. et al. (1986): Environmental Fate of Mercury 
Discharged into the Upper Wisconsin River. V^ at., Air, 
and Soil Poll«, Vol. 29, No. 1, 57-76. 
Ramsay and Brannon (1988) determined the effects of 
acid mine drainage for coal mines in the Buckhannon river 
(U.S.A.) watershed in Central West Virginia. Zn and Al could 
have major impacts through much of the study area. Impacts 
of Fe could be found due to uncertainities of toxicity data 
and rates of oxidation. Cd and Cu would not impact the river 
and Mn may cause water treatment problems for the Buckhannon 
City. 
Ramsay, D.L. and D.G. Brannon (i988): Predicted Acid 
Mine Drainage Impacts to the Buckhannon River, WV, USA. 
Wat. Air, and Soil Poll. Vol. 39, No. (l and 2), 1-14. 
Sahoo and Khopkar (1986) predict the contamination 
level in the marine environment by studying the distribution 
pattern of heavy metals in surface water and sediments of 
Thane Creek of Bombay, Sal Sette Island during 1985-86 (winter-
season) . It provides a lot of information for the control and 
awareness of metal pollutants. 
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Sahoo, S.K. and S.M. Khopkar (l986): Distribution 
Pattern of Heavy Metals in Surface Water and 
Sediments of Bombay, Sal Sette Island. Proc. Nat. 
Symposium Env. Mangm. and Planning 
Sahu and Mukherjee (i985) discuss the soil and sediment 
characteristics of the region for heavy metal release from the 
adjacent industrial belt into the polluted section of Ulhas 
river and its Waldhuni tributary near Bombay, India. Regre-
ssion equations have been formulated to calculate the pollution 
containment capacity of the sediment on the basis of metal 
concentration and PH of the water. 
Sahu, K.C. and S. Mukherjee (l985): Role of Pelitic 
Sediments in a Metal Polluted Aquatic Environment. 
Ind. J. Earth Sci. Vol. 12, No. 4, 289-290. 
Schock and Neff (1988) discuss the findings of a 
corrosion study that implicated brass valves and fittings 
as a potential source of Pb, Zn and Cu in drinking water 
from a 2 year Laboratory and field investigation. The 
findings should be considered in the design of water sampling, 
selection of plumbing materials and corrosion rate measurements. 
Schock, M.R. and C.H. Neff (1988): Trace Metal 
Contamination from Brass Fittings. AWWA- J, Vol.80, 
No.11, 47-56. 
Schreier (1987) discusses the alterations of the water 
quality and sediment conditions in the downstream section of 
the Sumas river (Canada) by the introduction of asbestos fibres 
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by a massive landslide. The fibres being associated with high 
quantities of Ni, Cr, Co and Mn are readily transported and 
contaminate the water. 
Schreier, H. (1987): Asbestos Fibres Introduce Trace 
Metals into Stream water and Sediments. Env. Poll. 
Vol. 43, No.3, 229-242. 
Tan et al. (l988) discuss the fractionation of the 
chemical forms of Pb and Cu into different species in river 
water of the Linggi River Basin (Malaysia). Soluble Cu and 
Pb species occurred mainly in the moderately Labile ana slowly 
labile fractions. The speciation pattern was found to be consis-
tent with the findings of other workers. 
Tan, W.T. et al.(1988): Solubilities of Trace Copper 
and Lead Species and Complexing capacity of River Aater 
in the Linggi River Basin. Env. Poll., Vol. 52, No.3, 
221-235. 
Tartari and Camusso (l988) describe the determination 
of Boron concentration in lakes and rivers of the PC watershed 
in North Italy. Boron content was determined by curcumin 
photometric method for all analyses. The elevated Boron 
concentrations may be related to anthropogenic sources. 
Tartari, G. and M. Camusso (1988): Boron Content 
in Freshwaters of Northern Italy. Wat., Air and Soil 
Pollution Vol. 38, No. (3 and 4^), 409-417. 
Zabicky and Riegleg (l987) discuss the reJease of 
Bromine into a continuous stream of water from polyvinyle-
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pyridine- Bromine complex in packed columns. The rate of 
Bromine elution was studied as a function of time and column 
length, prior to application of these columns in water dis-
infection. After an initial period of about 0.5 h the rate 
followed an inverse function of time. 
Zabicky, J. and B. Riegleg (1987): Release of Bromine 
into a continuous stream of water from Polyvinylepyridine-
Bromine Complex in packed Columns. Wat., Air, and Soil 
Poll. Vol., 21, No. 11, 1383-1388. 
SUMMARY 
The studies reveal that the hydrological factors 
determining the contamination patterns include river dilution, 
antecedent river flow, river PH and the runoff process in 
operation. The pollution of snow samples is attributed to 
atmospheric transport. Methylation activity decreased with 
increased sediment depths.The leaching of N and Ca generates 
the changes in stream waters. The effective removal of 
particulate matter, using alum as a Coagulent, minimises 
residual Al levels. A detection system, composed of a detectior 
pond and wet lands in series, is very effective in reducing 
loads of most constituents. A method based on arsine generatior 
by Zn and Hcl action in a glass assembly for As determination 
in drinking water is described. Hg availability to biota may be 
enhanced by rapid methylation in surficial sediments. Effects 
of acid mine drainage in river waters is discussed. Regression 
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equations to calculate pollution containment capacity of 
sediments are formulated. Brass valves and fittings as a 
potential source of Pb, Zn and Cu in drinking water is 
discussed. Asbestos fibres from a landslide add Ni, Cr, Co 
and Mn to water. Fractionation of Pb and Cu into different 
species in river water and boron concentration and release of 
bromine in stream water is discussed. 
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1.5 INTRODUCTION 
Al l the f ive papers d i s c u s s r a d i o a c t i v e e f f l u e n t 
con tamina t ion of r i v e r wa te r s and o t h e r water s u p p l i e s used 
for d r i n k i n g p u r p o s e s . One paper (NAIR e t a l . 1988) d e s c r i b e s 
a th ree dimensional hydrodynamic model fo r r a d i o n u c l i d e concen-
t r a t i o n p r e d i c t i o n . Other impor tan t t o p i c s d i scussed a r e : 
R a d i o a c t i v i t y in water s u p p l i e s , Rad ionuc l ide s in the Niagara 
r i v e r , Rad ionuc l ides in Drinking wa te r , and d i s t r i b u t i o n and 
t r a n s p o r t of Radium in a Tropica l R i v e r . 
C a s t l e ( i988) c o n s i d e r s the g e n e r a l moni tor ing of 
r a d i o a c t i v i t y in t h e water i n d u s t r y and d i s c u s s e s r a d i o -
a c t i v i t y s tandard for po t ab l e w a t e r . S p e c i f i c t o p i c s such as 
the problem of radon in ground water s u p p l i e s and the e f f e c t 
of the Chernobyl a c c i d e n t on r i v e r s , wate r s u p p l i e s , and 
s ludges in Western Europe and Russia are c o n s i d e r e d . 
C a s t l e , R.G. ( l 9 8 8 ) : R a d i o a c t i v i t y in water s u p p l i e s . 
J . I n s t . Wat. Env. Mangm., V o l . 2 , No. 3, 275-283 . 
J o s h i ( i988) demons t ra tes the p resence of west v a l l e y 
de r ived r a d i o - n u c l i d e s in the Niagera r i v e r wate rs and the 
Lake On ta r i o sediments off the mouth of t h e Niagera R i v e r . 
The foremost i m p l i c a t i o n of the t i n d i n g s i s t h a t any a c c i d e n t a l 
d i s c h a r g e s of r a d i o n u c l i d e s from the s i t e area to move towards 
the dense ly p o l u l a t e d Niager - r i v e r / l a k e On te r io r eg ion 
r a t h e r than d i s p e r s e in t h e lake E r i c f o r subsequent d i l u t i o n 
or removal to bottom sed imen t s . 
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J o s h i , S.R. (1988) : West v a l l e y - de r ived R a d i o - n u c l i d e s 
in the Nxagara-River Area of Lake O n t e r i o . Wat. , Air and 
So i l P o l l . V o l . 37, 111-120. 
Lowry and Lowry ( l988) d i s c u s s the maximum contaminat ion 
l e v e l s (MCLS) for r a d i o n u c l i d e s in d r i n k i n g wa t e r . An a s s e s s -
ment showed t h a t Rn-222 r e p r e s e n t s the most s e r i o u s t h r e a t to 
h e a l t h of a l l t he r a d i o n u c l i d e s l e a d i n g to the a n t i c i p a t i o n 
t h a t the new MCLS for these subs t ances could be s e t a t a 
r e l a t i v e l y low l e v e l . The p rev ious b e l i e f t h a t high l e v e l s 
of Rn-222 are confined to a few geographic a r ea s was found 
to be f a l s e . 
Lowry, J . D . and S.B. Lowry (1988) : R a d i o - n u c l i d e s in 
Dr inking wa t e r . AWWA-J, Vo l . 80, No .7 , 50-64 . 
NAIR e t a l . ( l988) desc r ibe the development of a th ree 
d imensional hydrodynamic model to p r e d i c t the r a d i o n u c l i d e 
c o n c e n t r a t i o n a r i s i n g ou t of cont inuous r e l e a s e of r a d i o a c t i v e 
e f f l u e n t i n t o a r i v e r . The model c o n s i d e r s d e p o s i t i o n of 
r a d i o a c t i v i t y from suspended sediments to bottom bed as well as 
m i g r a t i o n of r a d i o a c t i v i t y by means of suspended and bottom 
sediment t r a n s p o r t . R e f l e c t i o n of l a t e r a l and v e r t i c a l 
boundar ies i s a l s o i nco rpo ra t ed which forms the major c o n t r i -
bu t ion to the aggrega te c o n c e n t r a t i o n . 
N a i r , R,N. e t a t . (1988) : Role of sediment on Migra t ion 
of Rad ionuc l ides in R i v e r s . I n d . J . Env. H l t h . , V o l . 31 , 
N o . l , 6 0 - 7 1 . 
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Paul and Piliai (1986) discuss the distribution and 
transport of Radium in a river. The high background contri-
bution, enhancement due to industrial activities and changes 
in the back waters are highlighted. The solubilization -
Precipitation cycle at the backwater is discussed in relation 
to the seasonal inputs of fresh and saline waters, respectively 
into the estuary. Sediment shift and subsequent solubilization 
of Radium from sediments during monsoon are the major geological 
phenomena responsible for its transport from the river to the 
coastal marine environment. 
Paul, A.C. and K.C. Piliai (1986): Distribution and 
transport of Radium In A Tropical River. Wat. Air, 
and Soil Poll. Vol. 29, No.3, 261-272. 
SUMMARY 
Studies reveal tha t Rn-222 represents the most serious 
th rea t to health of a l l the rad ionuc l ides . The radionuclide 
concentrat ion predic t ion model considers deposi t ion and migra-
t ion of r ad ioac t i v i t y in suspended as well bottom sediments. 
sediment sh i f t and subsequent s o l u b i l i z a t i o n of Radium from 
sediments during monsoon are the major geological phenomenon 
responsible for i t s t r anspor t from the r i ve r to the coas ta l 
marine environment. Problem of radon in ground waters and 
e f fec t of Chernobyl accident in r i v e r s of western Europe and 
Russia and radio-nucl ides in Niager r i v e r and Ontario lake 
sediments are also d iscussed. 
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1.6 INTRODUCTION 
The papers under study discuss the toxic substances 
pollution of river and lake waters and sediments in different 
countries of the world. Six of the papers deal with the 
rivers and two with the lakes. Th© main subjects discussed 
are toxic chemical pollution, PCB Pollution behaviour, 
organochlorine pesticide residues. Behaviour of toxic 
substances in rivers, chlorinated discharge and thermal 
outfall effects on macroinvertibrates, identification of new 
herbicide additive in lake waters, potential impacts of 
pesticides and Bioassays with aquatic organisms. 
Allan (1988) discusses the researches conducted for three 
years to identify the major toxic chemical pollutants in a 
river and their transport and fate in the upper estuary. 
Decline of the Beluga Whale population in the upper estuary 
may be attributed to the high content of toxic metals and 
organic chemicals in their tissues. 
Allan, R.J. (l988): Toxic chemical Pollution of the 
St. Lawrence river (Canada) and its Upper Estuary. 
Wat. Sci. Tech., Vol. 20, No.(6 and 7), 77-88. 
Chevreuil et al. (1987) describe the studies on the 
contamination of river seine, (France) and its tributries 
(Yonna, Marne, Oise) under different hydrological conditions 
at the end of the spring and at the beginning of the Autumn. 
The variability of PCB concentration in H2O, apart from flow 
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dependence, shows that important lateral discharges are 
involved. The liquid phase has the main role in the micro-
pollutant transport. 
Chevreuil, M. et al. (1987): PCB Pollution behaviour 
in the River Seine. Wat. Res, Vol. 29, No.4, 427-434. 
Douabul et al. (1987) discuss the presence of organi-
chlorine pesticide residues in the Shatt-al-A^ab River, Iraq. 
Results show that there is no direct input of these compounds 
to the river and transport via the natural processes such as 
drainage, appears to be the sole source. It was also concluded 
that there was no recent contribution of DDT in this river. 
Douabul, A.A.Z. et al. (1987): Residues of Organichlorine 
Pesticides in Environmental samples from the Shatt-al-Arab 
River, Iraq. Env. Poll., Vol. 43, No.3, 175-187. 
Hellawell (i988) discusses the behaviour of toxic 
substances in rivers and streams. The effects of toxicants 
in flowing waters are modified by unidirectional transport 
and dispersion. Chemical quality and biological factors of 
receiving water also affects toxicity and the potential for 
accumulation of toxic substances within tissues increase the 
significance of certain pollutants. The range of toxic sub-
stances is very extensive and few generalization regarding 
their effects on biota can be made. Each species tends to 
respond to different toxicants in different ways and even at 
different stages in its life history. 
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H e l l a w e l l , J.M, (1988) : Toxic Subs tances in R ive r s 
and S t reams. Env. P Q H * Vo l . 50, No. (1 and 2 ) , 6 1 - 8 5 . 
Osborne and Davies (1987) d e s c r i b e the s t u d i e s on the 
phys icochemical and b i o l o g i c a l samples to a s s e s s the e f f e c t s 
of a small town's c h l o r i n a t e d sewage d i s cha rge and a thermal 
d i s c h a r g e on the m a c r o i n v e r t i b r a t e communit ies . Following 
complete mixing of the e f f l u e n t plume wi th the Steam channel 
( 0 . 6 Km. downstream of o u t f a l l ) , Macro-invert^- 'ebrate s t r u c t u r e 
and d i v e r s i t y improve, presumably due to n u t r i e n t environment 
and d i l u t i o n of t o t a l Res idua l c h l o r i n e (TRC) below d e t e c t a b l e 
l e v e l s . 
Osborne, L.L. and R.W. Davies (1987) : The e f f e c t s of a 
c h l o r i n a t e d d i s c h a r g e and a thermal o u t f a l l on the 
s t r u c t u r e and composi t ion of the a q u a t i c Mac ro inve r t ab ra t e 
communites in the Sheep River A l b e r t a , Canada, Wat. Res. 
V o l . 2 1 , No.8 , 9 1 3 - 9 2 1 . 
S h i r a i s h i and Ot suk i ( l987) d e s c r i b e the r e s u l t s of 
i d e n t i f i c a t i o n and d e t e r m i n a t i o n of the unknown compound - 4 
(Chloromethyl su l fony l ) Bromobenzene in Lake Kasumigaura 
( J a p a n ) . The compound was h ighly s e n s i t i v e to an e l e c t r o n 
cap tu re d e t e c t o r (ECD) of gas chromatograph. Ana lys i s of 
marketed h e r b i c i d e r e v e a l e d t h a t thiscompound was due to 
the use of the h e r b i c i d e in a paddy f i e l d . 
S h i r a i s h i , H. and A. Otsuk i ( l 9 8 7 ) : I d e n t i f i c a t i o n and 
d e t e r m i n a t i o n of 4 (Chloromethyl Sul fonyl ) Bromobenzine, 
A New Herb ic ide A d d i t i v e , in lake w a t e r s . Vlat. R e s . , 
V o l . 2 1 , No.7, 843-847. 
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Wynne (1986) discusses the impacts of pesticides on 
the Kinneret Lake (Israel) and its watershed betwe.-n 1980-84. 
'.Vater samples were taken from 14 sites in the Hula Valley, 
close to the main farming areas. Initially concentrations 
were high but later only traces of these chemicals were found 
inspite of little reduction in the qualities of pesticides used 
Wynne, D. (i986): The Potential Impact of Pesticides on 
the Kinneret and its watershed, over the period 1980-1984. 
£nv. Poll. Vol. 42, No. 4, 373-386. 
Zagatto et al. (1987) discussed the application of 
Bioassays to river water samples and sediment extracts to 
identify toxic waterway stretches in Cobatao river basin of 
Barazil. The river receives discharges from the fertilizer 
industries. The results show actue toxicity only downstream 
from industries. High level toxicity at some places demons-
trate improper water conditions for supporting aquatic life. 
Zagatto, P.A. et al. (1987): Bioassays with Aquatic 
Organisms; Toxicity of water and Sediment from Cubatao 
River Basin. Wat. Sci. Tech. Vol. 19, No. 11, 95-106. 
SUMMARY 
Studies reveal tha t toxic metals and organic chemicals 
are responsible for the decl ine of whaXe population and the 
l iqu id phase has the main role in the micropol lutant t r anspo r t . 
Organochlorine pe s t i c ide s come from na tura l processes in the 
Shatt-Ai-Arab r i v e r . The presence of unknown compound - 4 in 
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in lake waters of Japan was attributed to use of the herbicide 
in a paddy field. Discharges from fertilzer and other indus-
tries show acute toxicity only downstream from industries. 
Effects of pesticides and sewage discharges on river waters 
are also discussed. 
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1.7 INTRODUCTION 
The papers presented deal with DDT and PCB pollution 
studies. The important topics are accumulation and metabolism 
by tetrahymena, milk contamination with insecticide residues, 
PCB transport by chironomides, PCB flow from air to water, 
organochlorine contamination in water, Biological activity 
in cyanide, Phenol and BOD containing waters, and photo-
chemical mutagen formation from nightsoil effluents. 
Agarwal et al. (l982) studied DDT and its metabolites 
accumulation by Tetrahymena.pyriformis from the medium initially 
containing 1 PPm of each compound. When the organisms were 
transferred to toxicant free medium excretion of P, P'-DDT and 
its metabolites occured in two phases, a rapid phase and a 
slow phase of elimination. The implications of these results 
are discussed. 
Agarwal, H.C. et al. (1982): Accumulation and Metabolism 
of DDT and its Metabolites by Tetrahymena. Wat. Air and 
Soil Poll., Vol. 18, No. 4, 441-447, 
Al-Omar et al. (l986) studied weekly variations in the 
levels of pollutants in human milk. Residues detected and 
confirmed were those of heptachlor, heptachlor epoxide, chlo-
rdane, aldrin, dieldrin and isomers and metabolites of DDT. 
Fluctuations in residue level was due to variations in the 
daily dietry intake of residues and variations in the fat 
content of maternal milk. 
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Al-Omar, M.A. et al. (1986): A Follow-up Study of 
Maternal Milk Contamination with Organochlorine 
Insecticide Residues. Env. Poll., Vol.42, No.l, 79-91. 
Larsson (l984) studied the PCB transport from sediment 
to air by chironomids in aquatic laboratory model systems. 
-2 -1 
In a field study it was estimated at 20 x^g PcB m yr . The 
results suggest an additional way in which terrestrial preda-
tors that feed on the emerging aquatic insects, whose larval 
stage is in contaminated sediment, are exposed to organochlorine 
residue s. 
Larsson, P. (l984): Transport of PcBs from Aquatic 
to Terrestrial Environments by Emerging Chironomides. 
£nv. Poll., Vol. 34, No. 3, 283-289. 
Larsson and Okla (l987) studied the transport of 
aromatic, persistent chlorinated hydrocarbons from water to 
air with the help of a field sampling device. The PcB compounds 
volatilised to air at different rates depending on levels of 
PcBs in the water and water temp. 
Larsson, P. and L. Okia (l987): An Attempt to Measure 
the Flow of Chlorinated Hydrocarbons, Such as PcBs, From 
Water to Air in The Field. Env. Poll. Vol. 44, No. 3, 
219-225. 
Rico et al. (1988) studied the presence of organo-
ch;orine pesticides and PcBs in water of Donana National Park 
for four years. The results show that organochlorine compounds 
are uniformly distributed and the levels of DDTs and PcBs are 
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higher than the max. level recommended in waters. 
Rico, M.C. et at. (1988): Organocholorine Contamination 
in Water of the Donana National Park. Wat. Res., Vol.23, 
No. 1, 57-60. 
Shahalam and Mansour (l985) determined the biodegra-
dability of glucose in the presence of cyanide and phenol in 
a lab. scale study. Biological degradation kinetics for total 
organic carbon, cyanide and phenol were developed. The results 
indicated that statistically developed relationships for the 
biodegradation of glucose, cyanide and phenol can adequately 
represent the degradation rates at low concentrations of 
cyanide and phenol. 
Shahalam, A.M. and A.R. Mansour (1985): Mixed Culture 
Biological Activity in Water Contaning Low Concentrations 
of Cyanide, Phenol and BOD. Env. Poll., Vol. 39, No. 4, 
351-371. 
Suzuki et al. (1988) studied the mutagenicities of 
ethylacetate extracts from the irradiated effluents from a 
night-soil treatment plant. The extracts exhibited mutageniety 
towards salmonella. Typhimurium in the absence of rat liver 
39 fraction only when the effluents were fortified with nitrite 
ion, indicating that a limiting factor for mutagen formation 
is nitrite ion concentration. 
Suzuki, J. et al. (1988): Photochemical Mutagen Formation 
From Aerobically Treated Night-Soil Effluent And The 
Contributive Substances. Env. Poll., Vol. 52, No. 4, 
257-264. 
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SUMMARY 
The studies reveal that when the organisms were trans-
ferred to toxicant free medium excreation of P, P'-DDT and its 
metabolites occured in two phases of elimination. Fluctuations 
in residue levels of human milk was due to variation in the 
daily dietary intake and fat content of maternal milk. An 
additional way in which terrestrial predators are exposed to 
organochlorine residues is suggested. The PcB compounds vola-
tilised to air at different rates depending on levels of PcBs 
in the water and water temperature, organochlorine compounds 
are uniformly distributed and PcB and DDT levels are higher 
in waters. Statistically developed relationships for the 
biodegradation of glucose, cyanide, phenol can adequately 
represent the degradation rates at low concentrations of cyanide 
and phenol. Ethylacetate extracts exhibited mutagenisty 
towards S. typhimurium in the absence of rat liver S9 fraction. 
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1.8 INTRODUCTION 
The papers under study deal wi th crude o i l p o l l u t i o n 
of sur face wate rs and t h e i r consequences . The impor tan t 
s u b j e c t s d i s cus sed a r e : E f f ec t s on Mic rob ia l a c t i v i t i e s 
(Baker and Mor i t a , 1983) ; E f fec t s of Br ine d i s c h a r g e s from 
o i l recovery (Sidhu and Mi t sch , 1987) ; Dispersed o i l sedimen-
t a t i o n (Thuer and Stumm, 1977); L i t t e r Decomposit ion r a t e s 
and d i s s o l v e d oxygen u t i l i z a t i o n (Werner e t a l . 1984); 
N u t r i e n t exchange between l i t t e r and the environment (Werner 
e t a l . 1984) ana Oi l S l i c k Shear d i s p e r s i o n Model (Zhao and Wu, 
1988) . 
Baker and Mori ta ( i983) demonst ra ted the e f f e c t s of 
S p l i t O i l on a wide range of m i c r o b i a l a c t i v i t i e s in a stream 
mud. C02 p roduc t ion r a t e , Ni t rogen f i x a t i o n and Methanogenesis , 
Vmax fo r g l u c o s e , and phosphatase l e v e l s were a l l determined 
in the presence and absence of crude o i l . Four weeks a f t e r 
the o i l a d d i t i o n Vmax and phosphatase l e v e l s reduced but 
Methane and Co^ p r o d u c t i o n r a t e s i n c r e a s e d . Ni t rogen f i x a t i o n 
remained unaf fec ted by 0.1/< o i l bu t reduced by 1.0>< o i l a f t e r 
8 weeks. 
Baker , J .H . and R.Y. Mori ta ( l 9 8 3 ) : A Note on the E f f ec t s 
of crude o i l on m i c r o b i a l A c t i v i t i e s in a stream Sediment . 
Env. P o l l . V o l . , 3 1 , No. 2, 149-157 . 
Sidhu and Mitsch (1987) d e s c r i b e a study t h a t was 
under taken to i n v e s t i g a t e the e f f e c t s of o i l recovery on the 
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water qua l i ty of two small watersheds in Magoffin County 
(E. Kentucky). Emphasis was on the s p a t i a l and temporal 
changes in surface water Quality r e s u l t i n g from brine d i s -
charges but some data on well water qua l i ty was also obtained. 
Concentrations of upto 50,000 mg/l for Na and 64,000 mg/l for 
cl were measured in s t reams. 
Sidhu, A and W.J. Mitsch ( l987) : Water Pol lu t ion for Oil 
and Gas Recovery in Eastern Kentucky Watersheds. Wat. 
Reso. B u l l . , Vol. 23, No.5, 943-953. 
Thuer and Stumm (l977) discuss the various t ranspor t 
mechanisms of mineral o i l in natura l wa te r s . Hydrocarbons 
s e t t l e if they get at tached to s e t t e l i n g p a r t i c u l a t e mater ia l 
(b io log ica l deb r i s , c l ays , CaCo^, metal oxides e t c . ) by 
adsorption and by agglomeration (coagulat ion) of co l lo ida l 
d rop le t s with suspended mat ter . Dispersed o i l d rop le t formation 
from an o i l film or layer depends on water turbulence and 
i n t e r f a c i a l tension of the o i l -water i n t e r f a c e . Agglomeration 
with other suspended so l ids present in the water is a p re -
r e q u i s i t e for s u s t a n t i a l o i l sedimentat ion. A simple co l lo id -
chemical model i l l u s t r a t e s agglomeration and f ina l se t t lement 
of dispersed o i l . 
Thuer, M. and W. Stumm (1977): Sedimentation of Dispersed 
Oil in Surface Waters. Prog. Wat. Tech. Vol. 9, 183-194. 
Werner e t a l . (i984) describe the e f fec ts of crude o i l s 
on thedecomposition of macrophytes within two o l igot rophic 
lakes in the Rocky mountains, West United Sta tes . BOD placed 
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on the lakes due to crude o i l was a l io assessed. The ra te 
and extend of l i t t e r decomposition reduced in both the l akes . 
Differences in the degree of impact of o i l between p lan t types 
and lakes are explained by biochemical s t ruc ture of the p l a n t s , 
the sediment type and the degree of p'^ysical energy ( e . g . wind) 
input to the l akes . More oxygen (4 .8 times) was required to 
oxidise oi led p lan t matter than the same unoiled p lan t l i t t e r . 
Werner, M.D. e t a l . (1984): Consequences of Oil Po l lu t ion 
on the decomposition of Vascular. Plant L i t t e r in f resh-
water Lakes: Part I - Decomposition Rates and Dissolved 
Oxygen U t i l i s a t i o n . Env. P o l l . Vol. 34, No. 1, 83-100. 
Werner e t a l . (l984) discuss the environmental conse-
quences of o i l po l lu t ion affecting l i t t e r -env i ronment nu t r i en t 
exchange. The crude o i l did not a f fec t the nu t r i en t content 
of the l i t t e r a t any given stage of decomposition. The greatest 
e f fec t of the o i l was to reduce the por t ion of l i t t e r l o s t 
n u t r i e n t s which was released to the environment due to the 
crude o i l . 
Werner, M.D. e t a l . ( i984) : Consequences of Oil Pol lu t ion 
on the Decomposition of Vascular P lan t L i t t e r in Freshwater 
Lakes: Par t I I - Nutr ient Exchange between l i t t e r and the 
Environment. Env. P o l l . , Vol. 34, No. 2, 101-117. 
Zhao and Wu (i988) present a model considering shear 
d ispers ion by an o i l s l i ck on the unstable sea surface . 
V e l o c i t i e s of the Mass center and points of the measurable edge 
of the o i l film, the rea l i r r egu l a r shape of the o i l film and 
(£. 
the f ina l disappear time of the o i l film can be predicted by 
the reformed Euler-Lagrange method. 
Zhao, W.Q. and Z.H. Wu ( l988) : A Model of spreading, 
Dispersion, And Advection Caused by an Oil Slick on 
the unstable Sea Surface. 6th Cong. Proc. APD- lAHR, 
Vol. 3, 247-254. 
SUMMARY 
The sutdies reveal that o i l addi t ion reduced Vmax and 
phosphatase leve ls and increased methane and Co^ production 
r a t e s . Effects of o i l recovery on the water qua l i ty of water-
sheds and a simple col loid-chemical model i l l u s t r a t i n g agglo-
meration and f ina l se t t lement of dispersed o i l i s d iscussed. 
The r a t e and extent of l i t t e r decomposition reduced due to 
crude o i l e f f e c t s . The g rea t e s t e f fec t of the o i l was to 
reduce the port ion of l i t t e r l o s t n u t r i e n t s and a model 
considering shear d ispers ion by an o i l s l i ck on the sea 
surface is presented. 
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1.9 INTRODUCTION 
The papers under study deal with the Faecal Pollution 
in different types of water bodies, like Rivers, Lakes etc. 
The main subjects discussed are coprostanol as a chemical 
marker, Role of Hco- in Bacterial growth. Heavy metal Effects, 
Antibiotic resistant Coliforms, Interrelationship of viral, 
bacterial and physico-chemical parameters. Density distribu-
tion of Faecal Coliforms, Seasonal changes in Ponds, virus 
occurrences in recreational waters, and SDS resistance and 
alkylsulphatase production in bacteria. 
Dureth et al. (1986) investigated the relationships 
existing between coprostanol, faecal indicator bacteria and 
various physico-chemical tracer and bacterial stress factors 
in an ice-covered finish Lake. Coprostanol might be used to 
estimate the quality of waters polluted by both Industrial and 
faecal wastes and is well suited as a chemical marker of faecal 
pollution. 
Dureth, S. et al. (1986): Tracing Faecal Pollution 
By coprostanol and Intestinal Bacteria in an Ice-covered 
Finish lake loaded with both Industrial and Domestic 
Sewage. Wat., Air and Soil Poll. Vol. 28, NQ. (l and 2), 
131-149. 
Fransolet et al. (i988) discuss the dependence of the 
growth rate constant of six strains of bacteria in oligotrophic 
waters on the bicarbonate content of the water. The level of 
organic carbon, however, appears to affect the growth yield 
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and potassium was observed to be a limiting factor of bacterial 
growth. 
Fransolet, G. et al. (i988): The Role of Bicarbonate 
in Bacterial Grov^ th in Oligotrophic Waters. AWWA- J. 
Vol. 80, No. 11, 57-61. 
Jana and Bhattacharya (1988) describe the gradual 
decline in growth population of a fecal coliform bacteria 
(Eschirichia.coli) with the increase of exposure time as well 
as concentrations of the heavy metals over control data. 
Generally the harmful effects of the metals on growth popula-
tion of E. Coli were found by the treatments in the order: 
cd > Pb > cu > As > Hg > Cr. 
Jana, S. and D.N. Bhattacharya (i988): Effect of Heavy 
Metals on growth Population of a Fecal Coliform Bacterium 
(Eschirichia. Coli) in Aquatic Environment. Wat., Air and 
Soil Poll., Vol. 38, No. (3 and 4), 251-254. 
Jazrawi et al. (i988) investigated coliform and faecal 
coliform isolates from drinking water obtained from tap-water 
and storage tanks in Baghdad city for their resistance to 12 
antibiotics. Results demonstrate the need for periodical 
bacterial examination of drinking water and restriction in the 
use of antibiotics. 
Jazrawi, S.F. et al. (l988): Antibiotic Resistant Coliform 
and Faecal Coliform Bacteria in Drinking Water. V^ at., Air 
and Soil Pollution, Vol. 39, No. (3 and 4), 377-382. 
: 75 : 
Lucena et al. (1988) describe a 19 month Survey of 
enterovirus conducted in the LLobregat river, located south 
of Barcelona. Total coliform, Fecal coliform streptococci 
counts show a very high level of fecal and chemical pollution 
caused by untreated wastewater effluents from several suburbs 
of Barcelona. 
Lucena, F. et al. (l9B0): Fecal Pollution in LLobregat 
River: Interrelationship of Viral, Bacterial and Physico-
chemical parameters. Wat., Air and Soil Poll. Vol. 29, 
No. 1, 15-25. 
Psaris and Hendricks (l982) describe the areal distri-
bution of fecal coliform densities within the stream system 
of the South Piatte River basin in Colarado. low densities 
of Fecal coliform were found in mountain stations and higher, 
associated with discharges from wastewater treatment plants, 
in plains streams. 
Psaris, P.J. and D.W. Hendricks (i982): Fecal Coliform 
Densities in Western V/atershed, Wat,, Air, and Soil Poll., 
Vol. 17, 253-262. 
Reddy et al. (l986) discuss the changes in total 
coliform. Faecal coliform, Total aerobic bacteria and 
Nutrients (NH^, NO"Z and PO^) in Ponds from point and non-point 
source runoff monitored at different seasons. Faecal coliform 
numbers in the winter exceeded the recommended water quality 
standards. 
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Reddy , G.B. e t a i . ( i 9 8 6 ) : S e a s o n a l C h a r g e s i n B a c t e r i a l 
members and P l a n t N u t r i e n t s i n P o i n t and N o n - p o i n t Source 
P o n d s . Env. P o l l . V o l . 4 0 , No. 4 , 3 5 9 - 3 6 7 . 
Rose e t a l . (1987) i n v e s t i g a t e d t h e p r e s e n c e of e n t e r o -
v i r u s e s and R o t a v i r u s e s in Oak C r e e k , A r i z o n a , a heavy used 
r e c r e a t i o n a l a r e a . The i s o l a t i o n of t h e p a t h o g e n i c e n t e r i c 
v i r u s e s from the a r e a d e m o n s t r a t e p o t e n t i a l f o r t r a n s m i s s i o n 
of v i r a l d i s e a s e s . No p r e v i o u s s t u d i e s on t h i s p rob l em were 
c o n d u c t e d i n U n i t e d S t a t e s . 
R o s e , J . B . e t a l . ( l 9 8 7 ) : O c c u r r e n c e of R o t a - V i r u s e s 
and E n t e r o v i r u s e s i n R e c r e a t i o n a l W a t e r s of Oak, C r e e k , 
A r i z o n a . Wat. R e s . V o l . 2 1 , No . 1 1 , 1 3 7 5 - 1 3 8 1 . 
Whi te e t a l . (1985) d e s c r i b e a s u r v e y o f Sodium Dodecyl 
S u l p h a t e (SDS) and A l k y l s u l p h a t a s e p r o d u c t i o n in B a c t e r i a from 
c l e a n and P o l l u t e d R i v e r S i t e s . B a c t e r i a l g rowth a b i l i t y in 
p r e s e n c e of SDS were w i d e s p r e a d . The p o l l u t e d s i t e y i e l d e d 
s i g n i f i c a n t l y more a l k y l s u l p h a t a s e c o n t a i n i n g s t r a i n s t h a n 
the c l e a n s i t e . 
W h i t e , G . F . e t a l . ( i 9 8 5 ) : A Survey o f Sodium Dodecy l 
S u l p h a t e (SDS) R e s i s t a n c e and A l k y l s u l p h a t a s e P r o d u c t i o n 
i n B a c t e r i a from Clean and P o l l u t e d R i v e r S i t e s . Env. 
P o l l . V o l . 3 7 , No. 1 , 1 - 1 1 . 
SUMMARY 
Studies reveal that coprostanol is well suited as a 
chemical marker of faecal pollution. Organic carbon affect the 
growth yield and Potassium was observed to be a limiting factor 
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of bacterial growth. Harmful effects of the metals on growth 
population of Eschirichia. Coli were found in the order: 
Cd > Pb > Cu > As > Hg > Cr. Periodical bacterial examination 
and restriction of antibiotic usage is emphasised. Untreated 
wastewater effluents are responsible for high levels of fecal 
and chemical pollution. Faecal coliform numbers exceeded the 
water quality limits in winter in ponds. Pathogenic enteric 
viruses were reported from recreational areas in Arizona and 
bacterial growth ability was found widespre-ad in presence 
of the Sodium Dodecyl Sulphate (SDS). 
3)S 1^^^ 
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1.10 INTRODUCTION 
The papers presented deal with bacterial pollution 
studies in water. The important topics discussed are bacterial 
densities in hospital sewage, facteriological quality of 
rain water, bacterial bioabsorption of Ni, and enteric 
bacteria in wastewater. 
Alshahwani et al. (i986) measured the bacterial densities 
of sewage from few hospitals for one year. A remarkable decre-
ase was observed from Dec. to Mar. in the NQS. of total coli-
forms, klebiesella Sp. and fluorescent, pseudomonas. Specialised 
hospitals contained higher counts of total coliform than general 
hospitals. 
Alshahwani, M.F. et al. (1986): Bacterial Densities Of 
Hospital Sewage in Baghdad City. Env. P Q I L , Vol. 41, 
No. 1, 1-10. 
Gould and Mcpherson (l987) conducted bacteriological 
analysis of water from 13 roof tanks and 8 ground tanks. The 
results indicate that therainwater collected from ^orrugated 
iron roofs and stored in covered tanks is of high quality for 
a safe drinking water supply. But the ground catchment tanks 
water pose a series health hazard. 
Gould, J.E. and H.J. Mcpherson (1987): Bacteriological 
Quality Of Rainwater in Roof And Ground Catchment Systems 
In Botswana. Wat. Intn., Vol. 12, No. 3, 135-138. 
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Kasan and Stegmann (1987) identified Enterobacter sp. 
as an organism capable of maximum nickel accumulator. The 
intracellular nickel deposition by this microorganism was 
determined using energy dispersive X-ray analysis and trans-
mission electron microscopy. 
Kasan H.C. and P. Stegmann (l987): Bacterial Bio-
absorption of Nickel From Industrial Cooling Water. 
£ng. Poll., Vol. 48, No.4, 311-319. 
Mitchell and Funke (1982) studied faecal coliform (PC) 
and salmonella bacteria in sugar beet refinery processing 
waters from a 'public health problem' point of view. Salmone-
lla and Fc were detected in almost all processing waters and 
also in soil adhering to stockpiled and incoming sugar beet. 
Fc, but not salmonella, were found in irrigated soil but did 
not survive the winter. 
Mitchell, K.R. and B.R. Funke (1982): Enteric Bacteria 
In Sugarbeet Refinery Processing V^astewaters. Hnv.Poll., 
Vol.28, No.2, 81-88. 
SUMMARY 
The studies reveal that specialised hospitals contained 
higher counts of total coliform than general hospitals. Ground 
catchment tanks water pose a serious threat to health whereas 
roof catchment water is of high quality for drinking purposes. 
Enterobacter sp. is a capable organism as nickel accumulator 
and salmonella and Fc were detected in almost all processing 




Th© papers presented deal with waterborne outbreak 
studies. The topics discussed are transmission of giardiasis, 
Outbreaks in Sweden, Fc concentrations in runoff, Protozoa 
for measuring toxicity, Faecal pollution in Water, Transmission 
of viruses by animals, virus retention by soil, Injured 
bacteria in drinking water, disinfection of entero viruses 
in ground water and their occurrence in drinking water. 
Akin and Jakubowski (1986) discuss the etiology of 
giardiosis and examine its drinking water outbreak occurrence 
and control. Previous and subsequent outbreaks have clearly 
established the role ofw ater in Giardia transmission. 
Akin, E.W. and W. Jakubowski (1986); Drinking Water 
Transmission of Giardiasis in the United States, Wat. 
Sci. Tech. Vol. 18, No. 10, 219-226. 
Andersson and Stenstrom (l986) report about 32 water-
borne outbreaks affecting nearly 12000 people in Sweden. The 
cause of outbreaks, in almost all cases, are technical defici-
ences like back-siphonage of wastewater along drainage pipes, 
broken sewerage or sudden pollution of raw water intakes 
coinciding with malfunction of chlorination. 
Andersson, Y. and T.A. Stenstrom (l986): Waterborne 
Outbreaks in Sweden - Causes and Etiology. Wat. Sci. 
Tech. Vol. 18, No. 10, 185-190. 
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Boyer and Perry (l987): Investigated bacte ial pollu-
tion from a pastured reclaimed area and compared the results 
with that of natural pastures. It was concluded that bacterio-
logical quality of streams was impacted by grazing the reclaimed 
area. However, the Fc counts did not appear to be any greater 
than what would have been expected from undisturbed grazed 
areas . 
Boyer, D.G. and H.D. Perry (1987): Fecal Coliform (Fc) 
Concentrations in run-off from a Grazed Reclaimed Surface 
Mine. Wat. Reso. Bill. Vol. 23, No.5, 911-917. 
Dive and Leclere (l975) report a standardized method 
to measure water pollutant toxicity by protozoa. Tests shoA' 
that pollutants are detectable in surface and drinking water 
by the ciliate Colpidium camplylum, sufficiently sensitive 
in relation to crustaceans and fish. The ciliate used can 
integrate into food chain and thereby permit study of Toxic 
induction in the trophic chains of fresh water. 
Dive, D. and H. Leclere (i975): Standardized Test Method 
using Protozoa for Measuring Water Pollutant Toxicity. 
Prog. Wat. Tech. Vol. 7, No. 2, 67-72. 
Evison and James (l975) Studied the use of bifido-
bacterium as an alternative indicator group of feacal 
pollution in water. Results show that Bifidobacteria have 
most of the characteristics required of a bacterial indicator 
of pollution, and may behave more consistently in tropical 
situations than other accepted indicator species. 
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cvison, L.M. and A. James (l975): Bifidobacterium As 
An Indicator of Faecal Pollution in Water. Prog. Wat. 
Tech. Vol. 7, No- 2, 57-66. 
Kalter (1986) probes the various sources of non-human 
viruses in environmental waters that may pose a threat of 
infection and/or disease in humans and lower animals. Non-
human viruses, although prevalent in environmental waters, 
have not been found to be responsible for any major outbreak 
of human or non-human disease inspite of their potential. 
Kalter, S.S. (1986): The Role of Animals in the 
Waterborn Transmission of Viruses. Wat. Sci^ Tech. 
Vol. 18, No. 10, 241-263. 
Koya and Chaudhuri (l977) investigated virus retention 
by selected Indian soils using batch sorption tests and per-
colation column studies. The conclusions drawn are that 
natural soils are effective in retaining viruses from per-
colating waters dependent on the type and amount of clay 
cc-ntent and the chemistry of percolating waters and virus 
particles are not inactivated following their sorption. 
Koya, K.V.A. and M. Chaudhuri (l977): Virus Retention 
By Soil. Prog. Wat. Tech. Vol. 9, 43-52. 
Mcfeters et al. (1986) surveyed operating < inking 
v^ ater treatment and distribution systems for the presence of 
injured coliforms. Virulence of injured waterborne pathogens 
was also described by Lab. Experiments. Over 95^ ^ of the coli-
form bacteria were found injured and results indicated that 
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injured water borne enteropathogenic bacteria can be virulent. 
Mcfeters, G.A. et al. (1986): Health Significance 
and Occurrence of Injured Bacteria in Drinking Water. 
Wat. Sci. Tech. Vol. 18, No. 10, 227-231. 
Slade, Harris and Chisholm (l986) studied chlorine 
resistent viruses in chalk aquifer in U.K. enteroviruses 
were destroyed by exposure to ultraviolet light and it is 
considered that the chlorine resistance of these viruses 
is due to their association with an organic floe rather than 
to any innate property of the virus or of the water. 
Slade, J.S. et al. (1986): Disinfection of Chlorine 
Resistent Enteroviruses In Groundwater By Ultraviolet 
Irradiation. Wat. Sci. Tech. Vol. 18, No. 10, 115-123. 
Toranzos, Hanssen and Gurba (l986) studied the appli-
cation of +vely charged microporous filters to the detection 
of enteric viruses in drinking waters. Out of eight samples 
(from plants) studied one contained enterovirus and two containe( 
rotavirus in addition to the greater than 100 coliforms/lOO ml. 
Both foliforms and enteric viruses were detected in tap water 
samples. 
Toranzos et al. (l986): Occurrence of Enteroviruses 
and Rotaviruses in Drinking Water in Columbia. Wat. 
Sci. Tech. Vol. 18, No. 10, 109-114. 
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SUhAMARY 
The studies establish the role of water in giardia 
transmission and the cause of outbreaks are mostly technical 
deficiencies coinciding with malfunction of chlorination. 
Bacteriological quality of streams was impacted bv grazing 
the reclaimed area. Pollutants are detectable in waters by 
Colpidium. Campylum, sufficiently sensitive in relation to 
crustaceans and fish. Bifidobacteria behaves more consistently 
as indicator of pollution in tropical situations than other 
accepted indicator bacteria. Nonhuman viruses have not been 
found responsible for any major outbreak inspite of their 
potential. Natural soils are effective in virus retention 
from percolating waters. It is indicated that injured water 
borne enteropathogenic bacteria can be virulent. The chlorine 
resistance of viruses is attributed to their association with 
an organic floe rather than to any innate property of virus 
or water. Coliforms and enteric viruses were detected in 
tap water samples by using microporous filters. 
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1.12 INTRODUCTION 
The papers under study deal wi th d i f f e r e n t a s p e c t s of 
water p o l l u t i o n . The t o p i c s d i s c u s s e d inc lude behaviour of 
P t h a l a t e e s t e r s , metal c o n c e n t r a t i o n s in lake f i s h and w a t e r s , 
a c c i d e n t a l s p i l l a g e , a new sampling d e v i c e , chemical f r a c t i o -
n a t i o n , s u l p h i t e s in p o l l u t e d w a t e r , m a c r o i n v e r t a b r a t e impor-
t a n c e , o rgan ic water p o l l u t a n t s , nonpoin t source c o n t r o l s , 
env i ronmenta l c a p a c i t y , Ketone v o l a t i l i z a t i o n , o rgan ic so lven t 
m o b i l i t y , sampling methods and envi ronmenta l h y d r a u l i c eng in -
e e r i n g . 
Al-Omran and P r e s t o n (1987) examined the behaviour of 
s ix P t h a l a t e e s t e r s in the p resence of p a r t i c u l a t e m a t e r i a l 
suspended in f r e sh and s a l i n e w a t e r s . The adso rp t i on of 
p h t h a l a t e s by the p a r t i c u l a t e s i s i n c r e a s e d by the presence of 
s a l t and i s s t r o n g l y in f luenced by the chemical composi t ion 
of p a r t i c u l a t e s . 
Al-Omran, L.A. and M.R. P r e s t o n ( l 9 8 7 ) : The I n t e r a c t i o n s 
of P t h a l a t e E s t e r s wi th Suspended P a r t i c u l a t e M a t e r i a l in 
Fresh and Marine Wate r s . Env. P o l l . , V o l . 46 , No. 3 , 171-lQt 
Bowlby e t a l . ( l988) analysed muscle t i s s u e from stocked 
l ake t r o u t for a l , cu, f e , Hg, Mn, Ni and Zn near the s m e l t e r s . 
Tissue c o n c e n t r a t i o n s of Al, Fe, Mn and Zn d e c l i n e d s i g n i f i -
c a n t l y a f t e r s tock ing sugges t i ng the r o l e of d i e t in t h e i r 
u p t a k e . Bioaccumulat ion of metal proved to be an unfounded 
concern f o r the r e h a b i l i t a t i ( / n of f i s h p o p u l a t i o n s in l a k e s 
under s t u d y . 
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Bowlby, J .N. e t a l . ( i 9 8 8 ) : Meta ls in Stocked Lake Trout 
( S a l v i l i n u s . namaycush) in Lakes Near Sudbury, Canada. Wat. , 
Air and Soi l Pol l«» V o l . 39, Nos. l / 2 , 217-230. 
Dutang and Bujon ( l987) d e s c r i b e a s imu la t i on method 
using a s o p h i s t i c a t e d mathemat ica l model to determine the 
impact of a c c i d e n t a l s p i l l a g e of t ox i c m a t e r i a l on w a t e r . 
I t i s used dur ing s i m u l a t i o n s conducted by i n j e c t i n g a dye 
i n t o the r i v e r . 
Dutang, M and G. Bujon ( l 9 8 7 ) : Impact P r e d i c t i o n Method 
for Acc iden ta l River P o l l u t i o n . Wat. S c i . Technol . V o l . 1 9 , 
Nos. 5 / 6 , 741-756. 
Gomez-Parra e t a l . ( i987) s t u d i e d the accuracy of 
t empera ture and d i s s o l v e d gas c o n t e n t of samples ob ta ined 
using a s e t of equipment designed to take water samples by 
a s p i r a t i o n a t va ry ing dep ths in shal low ecosys tems . Modi f i -
c a t i o n s are a l s o suggested to s impl i fy the o p e r a t i o n s necessa ry 
to take samples for d i s s o l v e d gas measurement. 
Gomez-Parra, A. e t a l . ( i 9 8 7 ) : A New Device fo r Sampling 
Waters in Shallow Ecosystems. Wat. R e s . , V o l . 2 1 , No. 1 1 , 
1437-1443. 
Jones ( l987) d i s c u s s e s Cu, Pb and Zn chemical f r a c t i o n a -
t i o n of p e a t p r o f i l e s from Ringinglow Bog, U.K. The r e s u l t s 
sugges t t h a t pea t Cu d e p o s i t i o n r e c o r d s for t h i s purpose i s 
p r o b l e m a t i c . 
J o n e s , J.M. (1987) : Chemical f r a c t i o n a t i o n of Cu, Pb and 
Zn in Ombrotrophic P e a t . Env. P o l l . , V o l . 4 8 , No.2, 131-144. 
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Kaur et al. (1988) describe the determination of sulphi-
tes in polluted water spectrophotometrically using P-aminoaz-
obenzene and formaldehyde. The method is based on the libera-
tion of sulphur dioxide from acidified sulphite solution. 
Several common pollutants present in water do not interfare 
under the employed conditions. 
Kaur, M.P. et al. (1988): Spectrophotometric Determination 
of Sulphites in Polluted Water. Ind. J. Env. Hlth., Vol.30, 
No.2, 126-130. 
Krantzberg (l985) reviews the importance of macroinverte-
brates in describing the dynamics of a wide range of meterials 
in aquatic environments. Benthic macroinvertebrates have been 
shown to blur sediment stratigraphy, alter particle size and 
pore spaces, and influence shear strength of the sediment and 
turbidity of overlying waters. 
Krantzberg, G. (1985): The Influence of Bioturbation 
on Physical, Chemical and Biological Parameters in 
Aquatic Environments: A Review. Env. Poll., Vol. 39, 
No. 2, 99-122. 
Meguire (l974) discusses the system used for the 
identification of organic chemicals in water involving the 
combination of gas chromatography/Mass spectrometry with 
computerized matching of mass spectra. Specific pollutants 
in industrial effluents are identified by the system under 
study. 
Meguire, J.M. (1974): A System for Rapid Identification of 
Organic Water Pollutants. Prog. Wat. Technol. Vol.7, No.2, 
23-31. 
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Milon (l987) evaluates the economic implicat ions of 
r e l i a b i l i t y c r i t e r i a and multiple e f f luen t controls on non-
point source p o l l u t i o n . The analys is ind ica tes tha t an 
evaluat ion of mult iple water qua l i ty objec t ives can be an 
important tool for designing non-point source cont ro ls for 
innovative programs to promote cost e f fec t ive water qua l i ty 
r e g u l a t i o n . 
Milon, J.W. (1987): Optimizing Nonpoint Source Controls 
in Water Quality Regulat ion. Wat. Reso. B u l l . , Vol. 23, 
No. 3, 387-396. 
Pravdic (1987) descr ibes various s t r a t e g i e s which have 
proven useful in the pas t to prevent or combat water p o l l u t i o n . 
Th© maintenance of an acceptable water qual i ty is a precarious 
balance among ecological needs, t echn ica l c a p a b i l i t i e s and 
economic c o n s t r a i n t s . 
Pravdic , V. (1987): Environmental Capacity: An Approach 
for Prevention of Water P o l l u t i o n . Wat. Qual. B u l l . , 
Vol . 12, No. 4, 137-140. 
Rathbun and Tai (l982) measured the masstransfer 
coef f ic ienc ies for the v o l a t i l i z a t i o n from water of Ketons 
simultaneously with the oxygen-absorption coef f i c ien t in a 
l a b . s t i r r e d water bath . The l iqu id gas film coef f i c i en t s 
important for ketone v o l a t i l i z a t i o n were determined. 
Rathbun and Tai (1982): V o l a t i l i z a t i o n of Ketones 
From Water. Wat., Air and Soil Po l lu t i on , Vol. 17, 281-293 
: 89 : 
Roy and Gri f f in (l985) anal /sed the mobili ty of 37 
organic solvents in s tura ted so i l water systems focussing on 
adsorption phonomomena a t the s o l i d - l i q u i d i n t e r f ace . None 
of these solvents were in the immobile c l a s s . The l imited 
information indica tes tha t these p red ic t ive expressions yield 
s a t i s f ac to ry f i r s t approximations of the magnitude of adsorpt i 
of these solvents by s o i l ma te r i a l s . 
Roy, W.R. and R.A. Gri f f in (1985): Mobility of Organic 
Solvents in Water-Saturated Soil Ma te r i a l s . Env. Geol. 
Wat. S c i . , Vol . 7, No. 4 , 241-247. 
Wylie (1988) made an object ive comparison of the two 
sample in t roduct ion techniques by using the same gas chromoto-
graphy, column, and de tec to rs for iden t i ca l analysis run f i r s t 
by purge and trap and then by head space. The prec is ion for 
24 sequent ial headsapce in jec t ions was b e t t e r than tha t for 
purge and t rap ana lys i s . The advantages and disadvantages 
of both the systems are discussed, 
Wylie, P.L. (1988): Comparing Headspace with Purge and 
Trap for Analysis of Vo la t i l e P r i o r i t y P o l l u t a n t s . AWWA-J, 
Vol . 80, No. 8, 65-72. 
Ziyun (1987) discusses the environmental e f fec t s of 
water resources p ro jec t s and has s tudied optimum operat ion 
procedures for r e se rvo i r s for improving water qua l i ty , f a c i l i -
t a t ing flood con t ro l , i r r i g a t i o n , power generation and r e -
c r ea t i on . The s tudies have broadened the scope of environment, 
hydro-science research in China. 
: 90 : 
Ziyun, F. (1987): The Status of Environmental 
Hydraulic Engineering in China. Wat. Intn., Vol.12, 
No.l, 03-07. 
SUMMARY 
The studies reveal that the adsorption of Pthalates 
by the particulates increase in presence of Salt. Bio-
accumulation of metal proved to be an unfounded concern for 
the rehabilitation of fish population in lakes. A mathematical 
model determining the impact of accidental spillage of toxic 
material on water is described. Modifications for sampling 
operations for dissolved gas measurement are suggested. Peat 
Cu deposition records for chemical fractionation is problematic. 
Sulphite determination method is based on the liberation of 
SO2 from acidified sulphite solution. The benthic macro-
invertebrates are shown to blur sediment stratigraphy, alter 
partial size and porespaces, and influence the shear strength 
of the sediment and turbidity of overlying waters. The evalua-
tion of multiple water quality objectives can be an important 
tool for designing non-point source controls. The maintenance 
of an acceptable water quality is a precarious balance among 
ecological needs, technical capabilities and economic constraint 
Volatilization of Ketones, organic pollutent identification and 
mobility is discussed. Head space injection was better than 
purge and trap analysis for volatile priority pollutants. The 
broadened scope of environmental hydraulics in China is 
discussed. 
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1.13 INTRODUCTION 
The papers under s tudy most ly dea l wi th the s t u d i e s 
of n u t r i e n t behaviour in r i v e r s and l a k e s of d i f f e r e n t coun t -
r i e s . Two of the papers d i s c u s s l ake e u t r o p h i c a t i o n and 
s i m u l a t i o n s t u d i e s and ano ther two d i s c u s s some bas i c concepts 
of e u t r o p h i c a t i o n and e u t r o p h i c a t i o n c o n t r o l by pre-dam 
c o n s t r u c t i o n . Other main s u b j e c t s of importance d i s cus sed 
are Agro-geochemical n u t r i e n t b a l a n c e , N i t r i f i c a t i o n e f f e c t s , 
N u t r i e n t y i e l d S i g n i f i c a n c e in runoff , Changes in N and P 
t r a n s p o r t , N i t r a t e l e a c h i n g c o n t r o l , N u t r i e n t removal by 
Algal Ponds, Ni t rogen t r a n s f o r m a t i o n in Ponds, Sewage e f f l u e n t 
S i g n i f i c a n c e for n u t r i e n t l o a d s , and a g r i c u l t u r e impact on 
sur face wa te r s e t c . 
Bashkim ( l984) d i s c u s s e s the i n v e s t i g a t i o n s of the 
Landscape-agrogeochemical balance of K in the watersheds of 
four small r i v e r s of the Oka V a l l e y , U .S .S .R . The a p p l i c a t i o n 
of K f e r t i l i z e r s r e s u l t s in K accumula t ion in s o i l s and 
s t a t i s t i c a l c o r r e l a t i o n e x i s t s between f e r t i l i z e r r a t e s and 
K c o n t e n t in su r face and Groundwaters . 
Bashkim, V.N. (1984) : Study of Landscape-Agrogeochemical 
Balance of N u t r i e n t s in A g r i c u l t u r a l Regions . 
( P a r t I I : P o t a s s i u m ) . Wat. Air and So i l P o l l . V o l . 2 1 , 
No. 1, 97 -103 . 
Benndorf and Putz (1987) d e s c r i b e the c o n s t r u c t i o n of 
Pre-Dams as one of the measures f o r the n u t r i e n t load r e d u c t i o n , 
A c a l c u l a t i o n procedure fo r the mean monthly r a t e s of o r t h o -
: 92 : 
phosphate elimination is described. The elimination capacity 
with respect to inorganic nitrogen can be roughly estimated 
from the mean residence time of the water and the N:P ratio. 
Benndorf, J and K. Putz (1987): Control of Eutrophication 
of Lakes and Reservoirs By Means of Pre-Dams-I Mode of 
Operation and Calculation of the Nutrient Elimination 
Capacity. Wat., Res., Vol. 21, No. 7, 829-838. 
Gerletti and Provini (l978) discuss the effects of 
nitrification in orta Lake (N. Italy) receiving discharges of 
industrial waste waters rich in Ammonia, Cu and other metals 
mainly from a rayon factory. This lake has a mean in organic 
nitrogen content of 11 mg N l"" . PH values are increased from 
winter to autumn and ionic composition of water changes gradual!' 
Gerletti, M. and A. Provini (l978): Effect of Nitrification 
in Orta Lake. Proc. 9th Intn. Conf. Wat. Poll. Res. 
Prog. Wat. Tech., Vol.10, No. (5 and 6), 839-851. 
Gohil and Gohil (l988) discuss the importance of 
simulation study in lake eutrophication. Lakes are complicated 
systems involving many interacting processes. The study of 
lakes is possible, therefore, only through the simulation 
models. For given environmental conditions, sufficient bio-
logical knov/ledge is necessary for developing Good models for 
lake eutrophication. 
Gohil, M.B. and P. Gohil (1988): Lake Eutrophication 
and Simulation Study. 3rd Nat. Conv. Engs. and Semi. 
Env. Mangm. Hill Regn. Tech. Sess. Ill, Srinagar. 
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Grizzard et al. (1978) discuss the significance of 
plant neutrient production monitoring during dry weather and 
storm flow condition in seven sub-basins of the Occoquan 
watershed. The monitored areas include land uses devoted 
to Silviculture, agriculture and sub-urban and urban development 
Point sources account for less than 15/. of total nutrient load 
and urban drainage export more N and p than rural land. 
Grizzard, T.J. et al. (1978): The Significance of Plant 
Nutrient Yields in Runoff from a mixed Landuse watershed. 
Proc. 9th Intn. Conf. Wat. Poll. Res. 577-596. 
Jafee (1988) describes the analysis of water quality 
data between 1978-1981 to detect spatial and temporal trends 
in Lake Valencia, a highly eutrophic lake in Venezeula. An 
appropriate nutrient algae dynamics model was formulated on 
the basis of results of the analyses. Model simulation showed 
that a reduction in N and P load to the lake will decrease the 
algal population. 
Jaffe, P.R. (1988): Tropical Eutrophic Lake Medeling 
and Parameter Discrimination. Wat. Reso. Bull., Vol. 24, 
No. 3, 585-592. 
Karlsson et al. (l988) investigated large scale 
transports of plant nutrients and long term changes of such 
transports in a river basin in S. Sweden. The N and P transport 
along different segments of a river reconstructed lor about 
two decades provides with the results that challange prevailing 
opinion of large scale transport of nutrients. The case study 
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demonstrates the need for an extended space and time perspective 
in the evaluation of nutrient transports. 
Karlsson, G. et al. (l988): River Basin Perspective on 
Longterm changes in the Transport of Nitrogen and Phos-
phorus. Wat. Res. Vol. 22, No. 2, 139-149. 
Knight and Tuckwell (l988) describes the Guidelines 
and their effects to reduce the nitrate leaching from agri-
cultural lands from a catchment to the NE of Bath. Springs 
from this catchment provide 80;^  water supply and it is suggested 
in a review that N0« concentrations could exceed the limit for 
dringking water in these sources. 
Knight, M.S. and S.B. Tuckwell (i988): Controlling 
Nitrate Leaching in Wgter Supply Catchments. J. Inst. 
Wat. and Env. Management, Vol. 2, No. 3, 248-252. 
Kudeyarova and Bashkin (l984) discussed investigations 
of the +ve phosphorus balance in the watersheds of four small 
rivGTs of the Oka Valley, U.S.S.R. Application rates of P 
fertilizers and accumulation of P in soils are highly correlated 
(r = 0.997). No correlation is found between the application 
level of mineral P fertilizers and P concentrations in the 
groundwater. 
Kudeyarova, A.Y. and V.N. Bashkin (i984): Study of 
Landscape Agrogeochemical Balance of Nutrients 
in Agricultural Regions, Part I (Phosphorus). Wat., 
Air, and Soil Poll. Vol. 21, No. 1, 87-95. 
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Nyholm et al. (l978) investigated the possibility of 
using Algal Ponds for nutrient removal from inflowing river 
water to lake Nakskov Indrefjord, Denmark. Two pilot ponds 
examined the ecological conditions and nutrient reduction from 
May to October, 1976. The results of the Pilot experiments 
performed are summarised in this paper. 
Nyholm, N. et al. (l978): Restoration of Lake Nakskov 
Indrefjord, Denmark, using Algal Ponds to Remove Nutrients 
from Inflowing River Water. Proc. 9th Intn. Conf. Wat. 
Poll. Res. Prog. Wat. Tech., Vol. 10, No. (5 and 6), 
881-892. 
Reddy and Reddy (1987) describe a Laboratory study 
conducted to determine the role of Nitrogen transformation 
in Ponds receiving inorganic N - rich effluents fr m Septic 
fields, agriculture and pasture watersheds. Ponds receiving 
effluents from septic tanks and pastured areas retained less 
floodwater N in the sediment compared to sediments of the pond 
receiving runoff from agricultural watershed. 
Reddy G.B. and K.R. Reddy (l987): Nitrogen Transformation 
in Ponds Receiving Polluted Water from Nonpoint Sources.J. 
Env. Qual. Vol. 16, No. 1, 01-05. 
Ryding (1978) discussed the studies of hydraulic and 
nutrient loads as natural and municipal (Sewage effluent) 
input to waste water receiving lakes carried out in eight 
drainage basins. Results from two drainage basins, quite 
different with regard to human activities, are presented more 
in detail. 
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Ryding, S.O. (1978): The Significance of Sewage Effluent 
for the Hydraulic and Nutrient Loads of Lakes. Proc 9th. 
Intn. Conf. Wat. Poll. Res. Prog. Wat. Tech. Vol. 10, 
No. (5 and 6), 907-916. 
Sekine et al. (l988) describe a new method to study 
nutrient behaviour in rivers. The authors selected a 735 m 
river section and measured nutrient concentration at the upper 
and lower ends of the section. A box model was constructed 
containing three compartments. The model has 9 paths repre-
senting nutrient transfer among the compartments. Some of 
these paths have never been evaluated together and have 
received little consideration before. 
Sekine, M. et al. (1988): Study of Nutrient Behaviour in 
A River Based on a Long-Term Continuous Survey. Proc. 6th 
Cong., APD-IAHR, Vol. 3, 89-96. 
Toner (l987) describes the impact of agriculture on 
surface water in Ireland. Because of small population and 
industry the inland fresh waters are of good quality. The 
disposal of mannure slurries from intensive rearing operation 
and silage making have been implicated in fish kills and lake 
eutrophication. The contamination of surface water with NO^ 
and pesticides is not a significant problem at this stage. 
Future effect of agriculture is suggested to be the eutrophi-
cation of Irish waters. 
Toner, P.F. (1987): Impact of Agriculture on Surface 
Water in Ireland, Part I - General Env. Geol. Wat. Sci., 
Vol. 9, No. 1, 3-10. 
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Verma (l988) presents some basic concepts of Lake 
eutrophication so as to create an awareness of the problem. 
The paper discusses various existing methods of evaluating 
and controlling eutrophication. 
Verma, R.D. (1988): Eutrophication of Lakes. 
3rd Nat. Conv. Env. Engs. and Semi.Env. Mangm. 
Hill Regn. Tech. Sess. Ill, Srinagar. 
SUMMARY 
The studies reveal that statistical correlation exists 
between K fertilizer rates and K content in surface and ground 
waters and P fertilizer application and P-accumulation in Soils. 
Pre-Dam construction as a nutrient load reduction measure is 
discussed. Nitrification effects on lake water by industrial 
wastes are discussed. Simulation models help in lake studies. 
Point sources account for less than lb'/, of total nutrient load 
and urban drainage export more N and P than rural land. 
Reduction of NO-, leaching from agricultural lands and basic 
concepts of lake eutrophication are also discussed. Nutrient 
removal by algal ponds, nitrogen transformation in ponds, 
nutrient load studies in rivers and NO^ contamination of 
surface water are described. 
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1.14 INTRODUCTION 
All the six papers mentioned deal with eutrophication 
in lakes. Two of the papers discuss the influence of secondary 
effluents and physical Geographic environment on eutrophication. 
Two papers describe the man induced eutrophication especially 
through industrial and agricultural growth in the watershed 
areas. And two papers deal with eutrophication management 
model and water quality management technique. 
Grabowska (i98l) deals with theestimation of the influenc 
of the drainage basin on Lake trophism with indication of the 
physical Geographic parameters that favour the matter delivery 
process. The study examined about 40 lake basins of North-east 
Pland. 
Grabowska, E.B. (l98l): Th© Influence of the Physical 
Geographic environment on the Biogenous matter delivery 
to the Lake. J. Hydrol. Sci. Vol. 8, No. 1-4, 63-71. 
Greene et al. (l986) discuss the eutrophication 
potential of Lake Mead (Las Vagas Bay), U.S.A. Nutrient 
limitation profiles were determined for four sampling stations. 
Phosphorus was identified as the primary and N the secondary 
limiting nutrient for selenastrum.capricornutum. Productivity 
potential was highest in upper Las Vegas Bay near the sewage 
inflow. 
Greene, J.C. et al. (1986): The Effect of Secondary 
Effluents on Eutrophication in Las Vegas Bay, Lake 
Mead, Nevada. Wat. Air and Soil Poll. Vol.29, No.4, 391-402. 
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Hasler (l968) describes various aspects of man induced 
eutrophication and also suggests remedial measures for preven-
tion of Lakes. Excessive enrichment by population and indus-
trial growth, intensified agriculture, river basin development 
and recreational use of public waters accelerates their deter-
ioration. Preventive and corrective measures include removal 
of nutrients from municipal, industrial and agricultural 
wastes. Diversion of treated effluents from Lakes, harvesting 
algae, aquatic plants and fish and establishment of regulations 
for shoreland corridors. 
Hasler, A.D. (1968): Man Induced Eutrophication of Lakes. 
In Singer (S.F.)., Ed, Global Effects of Environmental 
Pollution, 1968, 110-125. 
Perisic et al. (1987) describe the water quality 
deterioration of Lake Sava (Yugoslavia) caused due to the 
industrial and agricultural development on the watershed of 
River Sava, whose waters fill the lake. The Lake Sava is 
mainly used for recreation and for water supply through 
infiltration of groundwater aquifers. 
Perisic, M. et al. (1987): The Eutrophication of Lake 
Sava. Wat. Sci. Tech., Vol. 19, No, 1 and 2, 1269-1273. 
Rosenberg and Freedman (1986) discuss the Regulating 
eutrophication through nutrient limitation as a common water 
quality management technique. By directing the rate and 
sequence of species replacement, the process of succession 
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can be altered so that eutrophication is regulated. 
Rosenberg, D.B. and S.M. Freedman (1986): Succession 
Theory, Eutrophication, And Water Quality Management. 
Intn. J. Env. Studies. Vol. 28, No.2 and 3, 109-121. 
Somlyody (i987) describes the development of an 
eutrophication management optimization model (EMOM) and its 
application for Lake Balaton (Hungary). It also includes a 
planning mode nutrient loading model. 
Somlyody, L. (1987): A Lake Eutrophication Management 
Model. '.Vat. Sci. Tech. Vol. 19, No. 5 and 6, 711-719. 
SUMMARY 
The studies reveal that population and industrial 
growth, intensive agriculture, river basin development and 
recreational use of lake waters accelerate eutrophication. 
Preventive and corrective measures include nutrient removal 
from agricultural, municipal and industrial wastes, diversion 
of treated effluents, harvesting algae, aquatic plants and 
fish and establishment of regulations from shoreland corridors. 
Development of an eutrophication management model is also 
described. 
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1.15 INTRODUCTION 
All the papers discuss the various aspects of trophic 
states of lake ecosystem. Eleven out of fourteen papers 
discuss ecological characteristics of Polish lakes mainly 
dealing with molluscs, planktons, chlorophyll content, bottom 
Sediment Chemistry, crustaceans, meobenthos and macrobenthos 
etc. Two of the papers from U.S.A. discuss trophic stateindice; 
and empirical models for "Sophie state in lakes. One paper 
from India discusses biological assessment of trophic states 
of lower lake of Bhopal. 
Grabowska (1983) gives general physical geographic 
description and a more detailed hydrographJc description of 
43 lakes and their catchment areas alongwith the assessment 
of the possible improving effect of the drainage area on the 
trophic conditions of a lake. 
Grabowska, E.B. (l983): Lake Catchment Areas 
Physio-Geographical Environment - Description of 
the Region and 43 Lakes. Ekol. Polsk. Vol. 31, No.2, 
257-286. 
Kajak and Zdanowski (l983) contain general information 
about 42 dimictic and polymictic lakes representative for 
N.E. Poland. It is an introduction to a series of papers 
with their main object as a characteristics of structural 
and functional relations of Lake ecosystems depending on their 
trophic state and miotic character. The paper also gives the 
phosphorus load of the lakes. 
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Kajak, Z, and B. Zdanowski (i983): General characteristics 
of 42 Lakes and their Phosphorus Load, Study, Objective and 
Scope. Ekol. Polsk. Vol. 31, No. 2, (239-256). 
Kajak (1983) characterises the regular changes of 42 
indices of lake ecosystem structure and functioning versus 
their trophic state. Biomass increases to the highest phos-
phorus concentration in polymictic than dimictic lakes. 
Polymictic lakes have therefore a higher trophic state than 
dimictic lakes. 
Kajak, Z. (1983): Dependence of chosen indices of 
Structure and functioning of Ecosystems on Trophic 
Status and Miotic Type of 42 Lakes. Ekol. Polsk. 
Vol. 31, No. 2, 495-530. 
Karabin (l983) analyses the changes in species structure, 
iNioS., and biomass of Rotaria and Crustacea varying as to trophic 
state, morphometry and degree of pollution. Ecological groups 
characteristic to low and high trophic state lakes have been 
distinguished on the basis of dominant species in the biomass 
of Rotaria and Crustacea. 
Karabin, A. (1983): Variations in the quantitative and 
qualitative structure of the Pelagic Zooplankton (Rotaria 
and Crustacea) in 42 Lakes. Ekol. Polsk. Vol. 31, No. 2, 
383-409. 
Karabin (l983) discusses the P and N regeneration by 
the Zooplankton of 42 lakes. The importance of change in the 
internal cycles of P and N, connected with changes in the 
trophical conditions of the lakes is also discussed. 
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Karabin, J.E. (1983): Role of Nutrient Regeneration by 
Plankton Rotifers and Crustaceans in 42 Lakes. Ekol. 
Polsk. Vol. 31, No. 2, 411-427. 
Prejs and Papinska (1983) analysed the composition, 
Nos., biomass, species differentiation of Meiobenthos and 
Meiofauna in near bottom water in 20 dimictic lakes with 
different eutrophic gradient. The lakes with low trophic 
state show the highest species diversity. 
Prejs, K. and K. Papinska (i983): Meibenthos And Near 
Bottom Meiofauna in 20 Lakes. Ekol. Polsk. Vol. 31, 
No. 2, 477-493. 
Reckhow (1988) examines a cross sectional data set 
of 80 lakes and reservoirs in 9 SE States (U.S.) to specify 
and parameterize trophic state relationships based on several 
limnological variables in each of the lake. The models are 
most useful for prediction of average growing season conditions 
related to trophic state because of the empirical nature of the 
study. 
Reckhow, ,<.H. (l988): Empirical Models for Trophic State 
in S. Eastern U.S. Lakes and Reservoirs. Wat. Resource 
Bull. Vol. 24, No. 4, 723-734. 
Spodniewska (1983) analyses the biomass and structure 
of spring and summer phytoplankton of 24 deep dimictic and 
19 shallow, polymictic lakes. The biomass and composition of 
plankton were greatly differenciated, especially m summer in 
the group of polymictic lakes. 
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Spondniewska, I. (1983): The Phytoplankton of 43 Lakes. 
Ekol. Polsk. Vol. 31, No. 2, 353-381. 
Stanczykowska et al. (1983) describe the occurrence, 
Nos., biomass and structure of mollusca with special conside-
ration to species occurring abundantly in 42 lakes of various 
trophic states in groups of dimictic and polymictic lakes in 
Poland . 
Stanczykowska, A. et al. (l983): Occurrence of Molluscs 
in 42 Lakes. Hkol. Polsk. Vol. 31, No. 2, 459-475. 
Sulivan and Carpenter (l982) evaluated the 14 trophic 
state indices for phytoplankton by using 42 samples from 
Indiana lakes and Reservoirs (U.S.A.). Diversity indices 
were not useful for trophic classification because they were 
not uniformly related to degree of eutrophication. 
Sulivan, P.F. and S.R. Carpenter (l982): Evaluation of 
14 Trophic State Indices for Phytoplankton of Indiana 
Lakes and Reservoirs. Env. Poll« (Series A) Vol. 27, 
No. 2, 143-153. 
Valecha et al. (l987) attempted to classify the 
trophic status of lower lake of Bhopal on the basis of 
compound quotient of Nygaard (1949). The high range of 
composition quotient indicates the highly eutrophic nature 
of the lake. The factors responsible for the eutrophic 
process are also discussed. 
Valecha, V. et al. (l987): Biological Assessment of 
Trophic Status of lower Lake of Bhopal. Poll. Research 
Vol. 6, No. 3 and 4, 91-93. 
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".Visniewski and Dusoge (1983) i n v e s t i g a t e d the Macro-
benthos of 44 (24 d i m i c t i c and 20 p o l y m i c t i c ) l a k e s of Poland 
dur ing sp r ing c i r c u l a t i o n and summer s t a g n a t i o n . In the 
produndal of d i m i c t i c l a k e s the d e n s i t y and biomass of 
Macrobenthos decreased wi th i n c r e a s e in the t r o p h i c s t a t e . 
Wisniewski , R . J . and K. Dusoge ( l 9 8 3 ) : Macrobenthos of 
44 Lakes . Ekol . P o l s k . V o l . 3 1 , No. 2 , 429-457. 
Zdanowski ( l983) d i s c u s s e s the chemis t ry of bottom 
sediments in 37 l a k e s in NE Po land . The c o n t e n t of t o t a l 
P and t o t a l N in the near bottom water l a y e r s i nc reased with 
the r i s i n g t r o p h i c s t a t e of d i m i c t i c l a k e s . 
Zdanowski, B. (1983) : Chemistry of Bottom Sediments in 
37 Lakes , c k o l . P o l s k . Vo l . 3 1 , No. 2 , X 9 - 3 1 1 . 
Zdanowski ( i983) d e s c r i b e s r e l a t i o n s h i p between the 
t r o p h i c s t a t e and the c h l o r o p h y l l c o n t e n t and v i s i b i l i t y of 
Secchi d i s c in sp r ing and summer for 46 l a k e s (Poland) 
d i f f e r e n t in t h e i r t r o p h i c s t a t e and Mixes , c h l o r o p h y l l 
c o n t e n t inc reased and v i s i b i l i t y dec reased a longwith i n c r e a -
s ing lake t roph ic s t a t e . 
Zdanowski, B. (1983) : Ch lorophy l l Content and V i s i b i l i t y 
of S e c c h i ' s Disc in 46 Lakes, Ekol , P o l s k . V o l . 31 , 
No. 2, 333-351 . 
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SUMMARY 
The studies reveal that polymictic lakes have a 
higher trophic state than dimictic lakes and the lakes with 
low trophic state show the highest species diversity. Models 
are useful tor prediction of average growing season conditions 
related to trophic state. The biomass and composition of 
plankton was greatly differentiated in polymictic lakes 
especially xn summer. Diversity indices were not useful for 
trophic classification. The density and biomass of macro-
benthos decreased and total P and N in near bottom water layers 
increased with the increase in the trophic state of dimictic 
lakes. Chlorophyll content increased and visibility decreased 
alongwith increasing lake trophic state in different lakes. 
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1.16 INTRODUCTION 
The papers presented deal with nitrification studies 
in v;ater and soil. The topics discussed are nitrogen and 
oxygen determination by gas chromatography, Nitrogen, 
phosphorus and virus removal from sewage water, nitrification 
in free flowing streams, water analysis for anions by lonchroma-
tography and nu^rient exchange Kinetics. 
Bilstad et al. (1978) developed an in situ gas chroma-
tographic technigue for simultaneous determination of dissolved 
gases in water. Studies indicate that this technique is 
attractive for measurements of both dissolved nitrogen and 
oxygen. 
Bilstad, T. et al.(l978): Simultaneous In Situ Deter-
mination of Dissolved Nitrogen and Oxygen By Gas 
Chromatography. Prog. Wat. Technol. Vol. 10. Nos. 5/6, 
519-531. 
Lance and Gerba (l977) discuss experiments on N removaJ. 
alongwith phosphorus and virus movement through the soil 
columns intermittently flooded with sewage water. Results 
indicate that most of the N, P, and Viruses could be removed 
in a high rate land filtration system where the volume of 
sewage applied per unit of land is much greater than in 
irrigation systems. 
Lance, J.C. and C.P. Gerba (1977): Nitrogen, Phosphate and 
Virus Removal from Sewage Water During Land Filtration. 
Prog. Wat. Technol. Vol. 9, 157-166. 
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Lopez-Bernal e t a l . (1977) discuss n i t r i f i c a t i o n in 
streams on the basis of actual f i e ld data on five streams. 
I t i s concluded tha t modeling n i t r i f i c a t i o n is a ' d e s c r i p t i v e ' 
r a ther than a ' p r e d i c t i v e ' e f fo r t and, therefore , f ie ld data 
need to be col lec ted under environmental ccp.ditions s imi lar 
to those for which the model wil l be appl ied. 
Lopez-Bernal, F.F. e t a l . (1977): N i t r i f i c a t i o n in Free 
Flowing Streams. Prog. Wat. Technol. Vol. 9, 821-832. 
Pande e t a l . (1988) evaluate the performance of lon-
Chromatography (IC) for the analys is of f luo r ide , ch lo r ide , 
n i t r a t e and sulphate in drinking water. S t a t i s t i c a l compari-
sons of data indicate tha t the IC method of analysi«^ is almost 
equivalent to the prescribed wet chemistry methods of water 
samples. 
Pande, S.P. e t a l . (1988): Water Analysis for Anions 
by Ion Chromatography. Ind« J . Envron. Hlth. Vol. 31, 
No . l , 26-31. 
Poon (i977) studied the k ine t i c s of Nutr ient exchange 
to prescr ibe the water qua l i ty c r i t e r i a and po l lu t ion abatement 
p r ac t i ce s for Narrangan Se t t Bay sediments. Although the study 
is s i t e specif ic the approach has general appl ica t ion to any 
other area where nu t r i en t intake or r e l ease by sediments needs 
to be estimated for the purpose of po l lu t ion management. 
Poon, C.P.C. ( l977) : Nutr ient Exchange iCinetics in 
; .ater Sediment In t e r f ace . Prog. Wat. Technol. Vol .9, 
881-895. 
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SUWMRY 
The s tudies reveal tha t gas chromatography technique 
is a t t r a c t i v e for measurements of both dissolved nitrogen and 
oxygen. Most of the N, P and v i ruses could be removed by 
land f i l t r a t i o n \Miere the volume of sewage applied per un i t 
of land is much grea te r than in i r r i g a t i o n system. Modeling 
n i t r i f i c a t i o n is a desc r ip t ive r a the r than a pred ic t ive 
e f f o r t . lon-chromatography method of analys is is almost 
equivalent to the prescribed wet chemistry methods of water 
samples and the n u t r i e n t exchange k ine t i c s study has general 
app l ica t ion for es t imat ion of nu t r i en t s for the purpose of 
po l lu t ion management. 
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1.17 INTRODUCTION 
All seventeen papers deal with different aspects of 
water quality problems in rivers and lakes of diff.rent 
countries in the world. The main topics discussed are High 
productivity of Prairie lakes; implications for fisheries; 
mathematical modelling for future prediction and optimization 
of regional water quality monitoring networks; Benthic community 
as indicator; Effects of municipal waste discharges, Bever 
ponds, drainage and harvesting, and sewage Lagoon effluent 
on water quality; aquaculture development in Thailand; water 
quality problems in Africa, China, Sudbury, Italy and N. 
America; and water quality assessment method based on Macro-
invertabrates. 
Barica (l987) presents a summary of more than a decade 
of experimental research v/ith special focus on water salinity 
and effects of noxious algal blooms as the major factors 
impeding full potential of freshwater fisheries resources in 
the Canadian prairie lakes. The high productivity of these 
water bodies is a source of many water quality problems. 
Barica, J. (1987): Water quality problems Associated 
v;ith High productivity of Prairie Lakes in Canada: 
A Review. Wat. Qual. Bull. Vol. 12, No. 3, 107-115. 
Barica (l987) presents a summary of the experimental 
work on shallow eutrophic lakes in Western Canada, with parti-
cular reterence to the winter kill phenomenon and to the freeze 
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out effect. Long time persistence of ice cover on lakes 
leads to depletion of D.0. and fishextinction due to lack 
of atmospheric exposure, water stagnation and limited or 
completely disrupted photosynthetic activities. 
Barica, J. (1987): Lake under Ice cover: Water Quality 
and its Implication for Fisheries. Wat. Qual. Bull. 
Vol. 12, No. 4, 154-158. 
Calamari et al. (l987) identify three major sources of 
water quality degradation viz. urbanization processes, indus-
trial development and pesticide applications in Africa, 
examples are given for each of three categories. 
Calamari, D. et al. (l987): Water Quality Problems in 
Africa: A Brief Report. Intn. J. Env. Stud., Vol. 29, 
No. 1, 003-008. 
Filip and Cvjetkoviv (1987) describe the future 
prediction of water quality in a supply reservoir by using 
a mathematical model based on data measurement of water, 
climate, watershed characteristics, reservoir morphology 
and hydraulics. Parameters like water temperature, D.O. 
Concentration, Algal content, B.O.D. phosphate concentration 
and organic sediments etc. were modelled for water quality. 
Filip, A. and M. Cvjetkoviv (1987): Prediction of Water 
Quality in a Future Water Supply Reservoir. V/at. Sci. 
Tech. Vol. 19, No. (5 and 6), 793-802. 
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Fornasaro and Zagatto (l987) evaluated the aquatic 
environment by studying the benthic macrofauna in five 
rivers viz. Pereque, Cubatao, Moji, Piacaguera and Perdido 
froTi the Cubatato region of Barazil. The environment is 
not in equilibrium at any of the sampling stations of the 
region. 
Fornasaro, G.J. and P.A. Zagatto (1987): The use of 
the Benthic Community as a Water Quality Indicator in 
the Cubatao River Basin. Wat. Sci. Tech. Vol. ^9, No. 11, 
107-112. 
Ghetti (1987) discussed the quality of surface waters 
in the Parma Valley of Italy. Over the last thirty years 
the quality of these courses has deteriorated drastically 
and is ascribed to the industrial and demographic transforma-
tion over these years. 
Ghetti, P.F. (1987): Quality of the Surface Waters 
in the Parma Valley of Italy. Intn. J. Env. Stud. 
Vol.29, No. 1, 02 -04 . 
Manor (1988) re-evaluates the effects of municipal 
wastes on the water quality of the lower Mississipi river 
by using published water quality data for the last 10 years 
in the Louisiana reach of the river. Evaluation of upstream 
controls on water quality and identification of sources and 
sinKs along the lower Mississippi has been facilitated by a 
new graphical technique. 
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Hanor, J . S . ( l 9 8 8 ) : E f f e c t s of Discharge of Municipal 
waste on water Qua l i t y of the Lower M i s s i s s i p p i R i v e r . 
£nv. Geol . Wat. S c i . V o l . 12, No. 3, 163-175. 
J a i s a n ( l987) p r e s e n t s some f e a t u r e s of the water 
q u a l i t y problems in China inc lud ing i t s r e l a t i o n to p o p u l a t i o n , 
I n d u s t r i a l w e s t e s , and P o l l u t i o n . The paper a l so p r e s e n t s 
some examples of p r o t e c t i o n and achievements in t h i s regard 
dur ing the l a s t decade . 
J a i s a n , L. (1987) : Water Qua l i t y Problems in China . 
I n t n . J . Env. Stud. V o l . 29, No. 1, 009-015 . 
K e l l e r and P i t b l a d o ( l986) compared the surveys c a r r i p d 
out between 1981-83 and 1974-76 p e r i o d s in Sudbury l a k e s . SO^ 
emiss ions from metal s m e l t e r s were reduced by about bOyi between 
the s tudy p e r i o d s . Observed water q u a l i t y changes showed a 
genera l r e l a t i o n s h i p to d i s t a n c e from the s m e l t e r s . Many 
l akes s t i l l remain a c i d i c and metal con tamina ted . 
K e l l e r s , W. and J .R . P i t b l a d o ( l 9 8 6 ) : Water Qua l i t y 
Changes in Sudbury area l a k e s : A Comparison of Synopt ic 
Surveys in 1974-76 and 1981-83 . Wat . , Air and So i l P o l l . 
V o l . 29 , No. 3 , 285-296 . 
Lat imer e t a l . ( l988) e v a l u a t e s the water q u a l i t y of 
the Pawtuxet River (Canada) r e c e i v i n g many mun ic ipa l , i n d u s t r i a l 
and groundwater sources of metal c o n s t i t u e n t s by a chemical 
moni to r ing study of the s o u r c e s , t r a n s p o r t mechanism, and 
f a t e of Cd, Cr, Cu, Pb and Ni in the r i v e r . The metal 
c o n c e n t r a t i o n tended to i nc r ea se from the headwaters to the 
: 114 : 
mouth v;ith s t a t i o n s n e a r e s t to p o i n t source o u t f a l l s showing 
e l e v a t e d v a l u e s . 
La t imar , J . S . e t a l . (1988) : Water Qua l i ty in the 
Pawtuxet R ive r , Metal Moni tor ing and Geo-chemis t ry . 
Wat. Reso. B u l l . , V o l . 24, No. 4 , 791-800 
Macmillan ( l987) d i s c u s s e s the p r i n c i p a l n a t u r a l and 
s t r u c t u r a l c h a r a c t e r i s t i c s of the g r e a t l a k e s system of 
N. America, the w o r l d ' s l a r g e s t i n l and waterways . P e r s i s t e n t 
f l u c t u a t i o n s in lake l e v e l s and the r e c e n t development have 
caused s i g n i f i c a n t water management problems and the paper 
examines some human r e sponses to these p rob lems . 
Macmillan, D.A.G. (1987) : The Grea t Lakes - A Recent 
H i s t o r y or a Big problem in Big Water and Management. 
Wat. I n t n . V o l . 12, No.4, 176-181 . 
Maret e t a l . ( l987) de te rmines the e f f e c t s of Beaver 
Ponds along 32 iCm l e n g t h of c u r r e n t c reek stream in SW Wyoming 
(U.S.A.) on the water q u a l i t y . The i n c r e a s e d c o n c e n t r a t i o n 
belov; the Dam area r e f l e c t s inpu t from bank and channel e ros ion 
Thus Dam l o c a t i o n s should be cons ide red before t r y i n g them tc 
improve the q u a l i t y of w a t e r . 
Mare t , T . J . e t a l . (1987) : The E f f e c t of Beaver Ponds 
on the Non-point Source Water Q u a l i t y of a Stream in 
South-Western Wyoming. Wat. Res . V o l . 2 1 , No .3 , 263-268 . 
Menasveta ( l987) e x p l a i n s the wate r p o l l u t i o n problems 
as a c o n s t r a i n t to the a q u a c u l t u r e development in T h a i l a n d . 
The i n d u s t r i a l development and i n t e n s i v e a g r i c u l t u r e has 
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caused population migration towards cities. This increase 
coupled with lack of industrial waste treatment system has 
resulted in water pollution problems in rivers and coastal 
areas . 
Menasveta, P. (1987): Effects of Water Pollution on 
Aquaculture Development in Thailand. Wat. Quel. Bull. 
Vol. 12, No. 3, 116-118. 
Moore (1987) reports on a preliminary study of the 
effects of drainage and harvesting on water quality in four 
ombrotrophic bogs near Sept.- lies, Qubec (Canada). Water 
quality parameter analyses reveal significant increases in 
specific conductance, NH. - N, total dissolved P, Mg, K, 
and Na and decrease in the E4 : E6 ratio associated with 
drainage. 
Moore, T.R. (1987): A preliminary study of the effects 
of Drainage and Harvesting on Water Quality in Ombro-
trophic Bogs near Sept. - lies, Qubec. Wat. Reso. Bull., 
Vol. 23, No. 5, 785-791. 
Ckoronkwo and Odeyemi (i985) assessed the water quality 
of a stream receiving the university of I-Fe sewage Lagoon 
effluent down to 10 Km below the pollution source. In addition 
to P.H. and D.0. values determination Faecal coliform, total 
coliform and heterotrophic bacteria were also enumerated. 
The results suggest serious health hazard to public from the 
use of this stream. 
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Okoronkwo, N. and 0. Odeyemi (1985): Effects of a Sewage 
Laqoon Effluent on the '.'.'^ter Quality of the Receiving 
Stream. Env. Poll- Vol. 37, No. 1, 71-86. 
Pinter and Somlyody (l987) present a conceptual frame-
'/.or'< for optimizing the operation of regional monitoring net 
works for assisting water quality management. Following the 
description of the basic model, several extension possibilites 
and computational aspects are highlighted. 
Pinter, J. and L. Somlyody (1987): Optimization of 
Regional 'A'ater Quality Monitoring Strategies. V/at. 
Sci. Tech. Vol. 19, No. (5 and 6), 721-727. 
Steines and V/harfe ( 1987) presents a simple, rapid and 
cost effective method of water quality assessment based on 
macroinvertebrates which largely over comes the drawbacks of 
environmental variations in the data. Biological and chemical 
data can then be used in conjuction to provide a reliable means 
of water quality assessment. 
Steins, S.E. and J.R. Wharfe (l987): A practical 
classification of unpillotted Running Waters in Kent 
and its Application in Water Quality Assessment. 
J. Inst. Wat. Pol]. Cont. Vol. 86, No. 1, 
SUMMARY 
Studies reveal that three major sources of v^ ater qualit' 
degradation are urbanization processes, industrial development 
and pesticide applications. Water Salinity and algal bloom 
impede the potential of fishery resources in lakes. Long Ice 
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cover on lakes leads to depletion of D.O. and fish extinction 
etc. and mathematical models can be used for future prediction 
of water ouality«the metal concentration in a river increases 
from the head waters to the mouth with point source out falls 
shov.'ing elevated values. Persistent fluctuations in lake levels 
cause significant water management problems. The population 
migration towards cities coupled with lack of industrial waste 
treatment system result in water pollution problems in rivers 
and coastal areas. Significant increases and decreases in 
water quality parameters are associated with effects of 
drainage and harvesting. A water quality assessment method 
based on macroinvertebrates which largely overcomes the 
drawbacks of environmental variations in the data is also 
presented. 
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1.18 INTRODUCTION 
The papers under study deal with the quality of water 
in nifferent water bodies of India. Six of the papers discuss 
the water quality and problems associated with it in five 
rivers of India viz. Betwa, Subernarekha, Yamuna, Sone, and 
.'•ardha river basins. Two papers by B.K. Handa discuss the 
vjat2T quality index for municipal water supply and water 
quality and pollution problems on the Indian Sub-continent. 
Das and Kidwai (1983) discuss the concentrations of 
some micronutrients like B, Zn, Fe, Mn, Ni, Sr, Li and F from 
about 2500 water samples from different sources from the upper 
catchment of the Betwa River basin (M.P. and U.P.). The results 
show that concentrations are almost within the recommended limit 
Das, D.K. and A.L. Kidwai (l983): Quality of Irrigation 
water with respect to Trace Element in the Upper Catchment 
of the Betwa River Basin, M.P., and U.P. 
Dorai and Roy (l987) assessed the quality of water 
for irrigation purposes around steel and Cu industrial 
complexes from the samples of Subarnarekha river water. The 
water is harmful to the crops, therefore, unfit for irrigation. 
Dorai, M.H. and N.N. Roy (1987): Investigation of Water 
quality of Subarnarekha River for Irrigation. Ind. J. 
Env. Hith. Vol. 29, No- 4, 292-298. 
Handa (l980) discusses the development of water qualitv 
inaices for qualifying waters as good and bad. Water quality 
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index i s the summation of i n d i v i d u a l e f f e c t s of the v a r i o u s 
p r o p e r t i e s used to develop the index ( S t o n e r , 1978) . This 
paper d e a l s mainly with the e x t e n s i o n of the method o u t l i n e d 
by S tone r , 1980 and i t s a p p l i c a t i o n to pub l i c water s u p p l i e s 
under Ind ian c o n d i t i o n s . 
Hands, B.K. ( l 9 8 0 ) : A Composit Water Qua l i ty Index for 
Municipal Water Supply. 6th Na t . Conv. Env. Engg. 
C a l c u t t a , PP. 2 1 - 3 1 . 
Handa e t a l . (1988) o u t l i n e d the p o l l u t i o n a l sources 
of wate r on the Indian s u b - c o n t i n e n t and a l s o d i s c u s s e s the 
problems connected with water p o l l u t i o n and i t s p r e v e n t i o n . 
He c a t e g o r i e s the water p o l l u t i o n i n t o n a t u r a l - s a l i n i t y , 
high f l u o r i d e , Fe and Mn c o n t e n t - and Anthropogenic i nc lud ing 
high NOT, K, phospha te , and high Cr, Zn, and Rb c o n t a i n i n g 
w a t e r s . 
Handa, 3.X. ( i 9 8 8 ) : Water Qua l i t y and Water P o l l u t i o n 
Problems on the Ind i an S u b - c o n t i n e n t . P r o c . All I nd i a 
Semi. Ground Wat. D e v e l o p . , Lucknow. 14-42 . 
.<hurshid ( i988) a s s e s s e s the p o l l u t i o n a l s t a t u s of 
River Yamuna a t D e l h i . The worst p o l l u t e d p a r t being between 
/ .az i rabad and Okhla which r e c e i v e s tho wastes mainly from 
t a n n e r i e s . T e x t i l e m i l l s , Chemical d i s t i l l e r i e s , Sugar 
f a c t o r i e s , Thermal Power Houses, metal based i n d u s t r i e s and 
u n t r e a t e d urban and domest ic wa te r s from the sewers . 
Khurshid, S. (1988) : An Assessment of P o l l u t i o n in 
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River Yamuna at Union Territory of Delhi, India. 
Proc. All-India Semi. Ground Wat. Develop. Lucknow, 
PP. 1-13. 
Khurshid and Israili (l988) attempted tc find ou: 
the sources of pollutants, their viability anc statistical 
correlation in the major and trace metal contents in the 
western part of Yamuna river Basin. YJater mostly receives 
pollutants from industrial, urban and domestic wastes. 
Khurshid, S. and S.H. Israili (i988): An Assessment 
of Potential load and the Quality of Water in ".estern 
Part of Yamuna River Basin. J. Hngg- 3eol. Vol. 17, 
No. (1 and 2), 71-80. 
Srivastava et al. (1988) present stu'iies on th3 .vate: 
quality changes produced by effluents from orient paper M.iil, 
Amalai (M.P .) along the 216 km distance in Sone river. Maxi'^ .n 
pollution was observed upto 30 km downstream. 
Srivastava, R.K. et al. (1988): Water Quality along 
the Sone River Polluted by the Orient Paper .V.ill. Vat. 
Air and Soil Poll. Vol. 39, No. (1 and 2), 7^ ,_8o. 
Thakkar and Gwalami ( l987) discuss water o';ality 
characteristics of the part of the ;Vardha river basin 
(Maharashtra)'. The Basin characteristics affecting v.it'i 
quality include climate. Geology, Geomorphology and inriustr. 
development. The paper also presents plans of action for 
proper land use and urban development. 
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Thakkar, B.O. and L.G. Gwalami (l987): Environmental 
Geological Studies of the Chandrapur-Ballarshah 
Industrial Belt and Chemical Quality of V>ater in tn-
Wardha River Basin, Maharashtra, India. 3eol. .io-- of 
Hong Kong., Bull. No. 3, 479-492. 
SUMMARY 
The s tudies r e v e a l t h a t wate r around s t e e l and copper 
i n d u s t r i a l complexes i s not f i t for i r r i g a t i o n purpos'^s an-: 
in Betwa r iver basin the m i c r o n u t r i e n t l e v e l s are v i t ^ i n tne 
recommended l i m i t s , the appl icat ion of water T i a l i t y •". *ex 
method to Public water s u p p l i e s i s d i s c u s s e d . The v.orst 
pol luted part of Yamuna a t Delh i i s between WazirabaJ and 
Okhla. Ef f ec t s of paper Mill e f f l u e n t s of water n u a i i t y in 
Sone r i v e r and P o l l u t i o n a l sources and problems in Ino ian 
sub-cont inent are d i s c u s s e d . In 7/ardha r i v e r water q u a l i t y 
i s a f f ec ted by c l imate , Geology, Geomorphology and i n c u s t r i a l 
development. 
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1.19 INTRODUCTION 
The papers under study deal with water quality moni-
toring studies. The important headings discussed are elect-
rode conductivity Sensor, precipitation effects, irrigation 
requirements, monitoring and pollution, Mussels as monitors, 
Goals and data collection designs and Geostatistics for 
environmental monitoring. 
Austin (l987) describes the development of a water 
level sensor allowing easy and instantaneous readings of 
the water level in deep wells and boreholes. It is an 
invaluable aid to water technicians to prevent costly break-
downs and stoppages and an essential tool when investigating 
important well fields. 
Austin, M. (1987): Fixed Electrode Conductivity Sensor 
For Deep Well Water Level Monitoring. Wat. Intn. Vol.12, 
No. 2, 53-54. 
Gjessing (1975) studied the effect of polluted preci-
pitation on the chemistry of fresh water resources of S. 
Norway. The results show the concentration of pollutants 
in the precipitation very high and their effects depend on 
the size and character of the catchment area. Interesting 
data on the masstransport of elements during rainfall and 
concomitant changes in the water quality has been provided. 
Gjessing, E.T. (l975): Effects of Polluted Precipitation 
on Water Quality. Prog. Wat. Technol. Vol. 7, Nos.3/4, 
725-731. 
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So i f er (1987) ascerta ined that there are s e v e r a l 
d i s t i n g u i s h a b l e l e v e l s in i r r i g a t i o n water qual i ty require -
ments. I t i s concluded that the source of i r r i g a t i o n A-^ter 
should be assessed from the view point of al kal i n i z a t i o n ar\d 
s a l i n i z a t i o n hazards with respect to crops of d i f f e r e n t s a l t 
r e s i s t a n c e . 
S o i f e r , S. Ya ( l 9 8 7 ) : I r r i g a t i o n Water tijuality 
Requirements. Wat. Intn . Vol . 12, No- 9, 1 5 - 1 8 . 
Discuss ion on the establ ishment of s p e c i a l moni to r ing 
agencies for the p e r i o d i c moni tor ing of water q u a l i t y of 
Yellow River (China) with the i d e n t i f i c a t i o n of p o l l u t i o n 
sources and data for p o l l u t i o n control work i s present '^:; 
in t h i s paper. 
The Yellow River: Moni tor ing of V/ater Qua l i t y And 
P o l l u t i o n . (A report prepared by s t a f f of the Shandong 
Province . Env. H e l t h . Monitoring S t a t i o n s , C h i n a ) , . ' a t . 
R e s o . J . (March) , 1 9 8 5 , 7 5 - 7 7 . 
Turick e t a l . (1988) s t ud i ed f r e sh water mussels as 
a useful and prac t i ca l biomonitor of Fecal co l i form p o l l u t i o n 
in fresh water environments. They increase s e n s i t i v i t y an>'i 
p r e c i s i o n of water q u a l i t y t e s t i n g for the presence of Fc 
b a c t e r i a . They appear to be i d e a l l y s u i t e d for moni to r ing 
remote streams, where f r e q u e n t sampling of water i s imrr~ictic< 
Turick, C.E. e t a l . ( i 9 8 8 ) : F re shwa te r Mussels As 
Monitors of B a c t e r i o l o g i c a l Water Q u a l i t y . '.Vat. Air 
and S o i l P o l l . V o l . 40, 449-460. 
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W h i t e f i e l d ( l 9 8 8 ) d i s c u s s e s t h e g o a l s and r e l a t e d 
p r o c e d u r e s f o r w a t e r q u a l i t y m o n i t o r i n g p rogramms. The 
i n f o r m a t i o n needs w i t h d i f f e r e n t d a t a r e q u i r e m e n t s in t h i s 
r e g a r d i n c l u d e a b i l i t y to a s s e s s t r e n d s and e n v i r o n m e n t a l 
i m p a c t s , d e t e r m i n e c o m p l i a n c e w i t h o b j e c t i v e or s t a n d a r d s , 
e s t i m a t e mass t r a n s p o r t , and p e r f o r m g e n e r a l s u r v e i l l a n c e . 
W h i t e f i e l d , P . H . ( l 9 8 8 ) : G o a l s And D a t a C o l l e c t i o n 
D e s i g n s For V/ater Q u a l i t y M o n i t o r i n g . Wat. R e s o . B u l l . 
V o l . 2 4 , No. 4 , 7 7 5 - 7 8 0 . 
Z i r s c h k y ( l 9 8 5 ) d i s c u s s e s t he u s e f u l n e s s of ' K r i g g i n g ' 
a g e o s t a t i s t i c a l t e c h n i q u e i n the e n v i r o n m e n t a l s c i e n c e s . 
In a d d i t i o n a b r i e f r e v i e w of i t s a p p l i c a t i o n s i n t he f i e l d s 
of H y d r o l o g y , G e o h y d r o l o g y , S o i l S c i e n c e , Agronomy and 
c o n t a m i n e n t m o n i t o r i n g i s p r e s e n t e d . 
Z i r s c h k y , J . ( 1 9 8 5 ^ : G e o s t a t i c s f o r E n v i r o n m e n t a l 
M o n i t o r i n g And S u r v e y D e s i g n . Env. I n t n . V o l . 1 1 , N o . 6 , 
5 1 5 - 5 2 4 . 
SUMK\ARY 
The s t u d i e s r e v e a l t h a t t h e w a t e r l e v e l s e n s o r i s an 
i n v a l u a b l e a i d to p r e v e n t c o s t l y b reakdowns and s e e p a g e s . 
C o n c e n t r a t i o n of p o l l u t a n t s in the p r e c i p i t a t i o n i s v e r y h igh 
and t h e i r e f f e c t s depend on the s i z e and c h a r a c t e r of the 
c a t c h m e n t a r e a . t h e S o u r c e of i r r i g a t i o n w a t e r s h o u l d be 
a s s e s s e d f o r a l k a l i n i t y and s a l i n i t y h a z a r d s w i t h r e s p e c t to 
c r o p s of d i f f e r e n t s a l t r e s i s t a n c e . M u s s e l s a r e i d e a l l y s u i t e d 
f o r m o n i t o r i n g r e m o t e s t r e a m s . G o a l s and r e l a t e d p r o c e d u r e s 
and a g e o s t a t i s t i c a l t e c h n i q u e ' K r i g g i n g ' f o r w a t e r n u a l i t y 
m o n i t o r i n g a r e a l s o d i s c u s s e d . 
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1.20 INTRODUCTION 
Al l the papers deal with the mathemat ica l model l ing 
with r ega rd to the water q u a l i t y phenomenon in d i f f e r e n t water 
b o d i e s . The main headings d i s c u s s e d are Na-PcP e f f e c t s on 
f r e sh wate r eco logy , Kinematic Water Qua l i t y Model A p p l i c a t i o n s , 
Numerical a n a l y s i s of water Q u a l i t y , Rea l - t ime p r e d i c t i o n 
system of f lood rurtoff and t u r b i d i t y , S o t c h a s t i c model fo r 
water q u a l i t y c o n s t i t u e n t s , CDR as a s e n s i t i v i t y index for 
Acid P r e c i p i t a t i o n in r i v e r s , t h r ee d imen t iona l numerical 
models for wind d r iven c u r r e n t s and d i f f u s i o n s and Coupling 
s o l u t i o n for 1-D and 2-D p o l l u t i o n Composi t ion model. 
Feind e t a l . (1988) eva lua t ed the eco tox ico logy of 
Xenob io t i c s by de s ign ing an outdoor model ecosys tem. Before 
the a r t i f i c i a l pond reached a s teady s t a t e , the composi t ion 
of the community and i t s func t ion were i n v e s t i g a t e d . S h o r t l y 
before th-^ a p p l i c a t i o n of sodium pen t ach lo rophena t e (Na-PcP) 
the ecosystem was d iv ided in to t h r ee i d e n t i c a l s u b - u n i t s . 
E c o l o g i c a l changes were i n v e s t i g a t e d in the contaminated 
compartments for one year and the r e s u l t s were compared with 
those of s i n g l e s p e c i e s t e s t s . 
Fe ind , D. e t a l . ( l 9 8 8 ) : E f f e c t s of Sodium P e n t a c h l o r o -
phenate on the ecology of Fresh Water Model ecosys tem. 
£nv. P o l l . V o l . 5 0 , No. 3, 211-223 . 
HA e t a l . ( l988) proposed a method for numerical 
s i m u l a t i o n of storm runoff of non -po in t source p o l l u t a n t 
for e s t a b l i s h i n g a more u n i f i e d bas in -wide management p l a n . 
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The r o u t i n g problem i s solved by a ' S e a r c h i n g ' me t h e of 
c h a r a c t e r i s t i c curve determined by the kinemat ic wave t^'-^crv. 
The c a l i b r a t i o n and r e l i a b i l i t y check of the computa t ions by 
the k inemat ic W a t e r - q u a l i t y model are examined in the uroaniz'^ 
Karasuhara catchment in wet w e a t h e r - c o n d i t i o n . 
HA, S.R. e t a l . ( l 9 8 8 ) : ApplxCdtion of a K i n e r a t i c 
Water Qua l i t y Model to Urban Storm Rou t ing . P r o c . 6th 
Cong. APD-IAHR, V o l . 3 , 105-112. 
Matsuo ( l988) d e s c r i b e s the mathemat ica l Model im anc* 
the numerica l a n a l y s i s of water q u a l i t y phenomenon r e l - t e d tc 
the phy top lank ton p o p u l a t i o n dynamics and h y d r a u l i c b-^-"'/ic.r '^ 
of the flow in the waterway s t r a t i f i e d by hea t mn sa]^-. Jh^ 
v e r i f i c a t i o n of the model i s made with the success fu l r e s u l t s 
of e u t r o p h i c a t i o n p r o c e s s e s in Nakagawa Cana l , J^oan. 
Matsuo, N. (1988) : Numerical Ana lys i s of 'A'gter j u ^ l i t y 
in the waterway s t r a t i f i e d by Heat and S p i t . P r o c . 6th 
Cong. , APD-IAHR, V o l . 3, 169-176. 
Nakamura e t a l . ( l988) d i s c u s s a pe rsona l comput^-^r's 
programme in r e a l t i m e p r e d i c t i o n of f lood runoff an^ *• ' ^b i^ .* 
in mountainous r e g i o n s for p rov id ing a suppor t ^vste-i ->: 
s e l e c t i v e withdrawal o p e r a t i o n in a r e s e r v o i r . A l l n ^ ^ r 
r e l a t i o n between t u r b i d i t e s and flov. r a t e s has been a s s j " ? a 
in each sub-bas in in t h e f o r e c a s t i n g model of t u r b i d i t y . 
Nakamura, S. e t a l . ( l 9 8 8 ) : Rea l - t ime P r e d i c t i o n System 
of Flood Runoff and T u r b i d i t y for a pe r sona l Computer. 
P r o c . 6th Cong. , APD-IAHR, V o l . 3, 97-104 . 
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S ingh and K r s t a n o v i c ( l 9 8 8 ) d i s c u s s a m a t h e r - ^ t i c -1 
model c o u p l i n g d e t e r m i n i s t i c and s t r o c h a s t i c components 
ba sed on t h e p r i n c i p l e of maximum e n t r o p y . The mo.i^l "as 
t e s t e d u s i n g d a t a on p h o s p h o r u s l o a d i n g from two e x o p r i n ^ n t = l 
s i t e s . The c o u p l e d model p e r fo r me d s i g n i f i c a n t l y b e t t e r t-^'^ 
t h e d e t e r m i n i s t i c model a l o n e in b o t h c a s e s . 
S i n g h , V . P . and P . F . K r s t a n o v i c ( l 9 8 8 ) : A S t o c h ^ s - ^ c 
Model f o r Wgter Q u a l i t y C o n s t i t u e n t s . P r o c . 6 t n :o i ' . , 
APD-IAHR, V o l . 3 , 1 2 1 - 1 2 8 . 
Thompson ( i 9 8 2 ) p r e s e n t s a d e t a i l e d a n a l y s i s or t'l'^ 
d a t a fo r the I s l e a u x . Mor t s R i v e r , Newfound lan l s h o ' i n i 
t h a t t h e C a t i o n D e n u d a t i o n Ra te (CDR) v a r i e s th rouz jnout tn ^  
y e a r a f f e c t e d b o t h by d i s c h a r g e and s e a s o n a l p a t t - ^ r n . A 
model h a s been d e v e l o p e d t h a t r e l a t e s the CDR of a ', 11 ^r sn-^-', 
t h e a t m o s p h e r i c l o a d of e x c e s s S O . , and the PH of th'^ r i v = ^ ' . 
The model i n c o n c e n t r a t i o n form a p p l i e s w e l l to I-^'K^^S. 
Thompson, M.E. ( l 9 8 2 ) : The C a t i o n D e n u d a t i o n / la t^ -s 
Q u a n t i t a t i v e Index of S e n s i t i v i t y of 5 a s t « r n ^^n-
R i v e r s to A c i d i c A t m o s p h e r i c p r e c i o i t a t i o n . - " . , 
and S o i l P o l l . V o l . 18 , 2 1 5 - 2 2 6 . 
Tomidokoro and Hoshiyama (1988) p r o o o s e d the f^ r^" 
d i m e n s i o n a l n u m e r i c a l mode l s f o r t he wind d r i v e n curr-^ 'n ts 
and d i f f u s i o n s i n c l o s e d s h a l l o w w a t e r based on the V i l T - i n 
f i n i t e e l e m e n t m e t h o d . The v a l i d i t y of t h e s e m o i ' - l - i s 
shown by s e v e r a l n u m e r i c a l e x a m p l e s . 
1 OQ . 
Tomidokoro , G. and M. Hoshiyama ( 1988) : T^r'^e 1. ir"--^ = i c ^ ] 
N u m e r i c a l mode ls f o r W i n d - d r i v e n C u r r e n t s and c^iff'j '^ion 
i n c l o s e d s h a l ow w a t e r . P r o c . 6 t h C o n g . , APL-1/ -' ' ^1 ' ^, 
2 0 9 - 2 1 6 . 
Z e n g c u i e t a l . ( i 9 8 8 ) g i v e a b r i e f i n t r o d \ j c t i o n flbo'j" 
t h e s i m u l a t i o n method of s u c c e s s i v e m i x i n g ana t r ^ n s o c r t t i o^ 
of w a t e r and i t s p o l l u t a n t s w i t h t he t i d a l f l o w . Jh- s^'-iil^— 
t i o n r e q u i r e s t he c o u p l i n g s o l u t i o n of 1-D and 2-D o o l l j ^ - ^ n t 
Compos i t e m o d e l . 
Z e n g c u i , H. e t a l . ( 1 9 8 8 ) : C o u p l i n g S o l u t i o n fo - l-^ 
and 2-D P o l l u t i o n C o m p o s i t i o n M o d e l . P r o c . 6 l h J n n f . , 
APD-IAHR, V o l . 3 , 2 4 1 - 2 4 6 . 
SUMMARY 
The s t u d i e s d i s c u s s m a t h e m a t i c a l models f o r i -^v^-^^n^-
t i n g e c o l o g i c a l c h a n g e s and p rop se a method f c ^ pu^Qr^^" ' ! 
s i m u l a t i o n of S torm r u n o f f of n o n p o i n t sourcf^ o o l l u t p n * ' --n ' 
a l s o f o r w a t e r q u a l i t y phenomenon r e l a t e d to t h " n h v t o : i -n'-'tr.-
d y n a m i c s . A c o m p u t e r ' s programme in p r e d i c t i o n ot f l o e ! 
r u n f o o f and t u r b i d i t y , n u m e r i c a l models f o r v/in • Tive-^ 
c u r r e n t s and s i m u l a t i o n method of s u c c e s s i v e m i x m : ^r 
t r a n s p o r t a t i o n of w a t e r and i t s p o l l u t a n t s witt^ t'^  ^. ' i i : -^^  
a r e a l s o d i s c u s s e d . The c o u p l e d model perform-^^i o p t t ^ r t ^ - -
t h e d e t e r m i n i s t i c model and a model has been d e v e l c o p d ^-.-^t 
r e l a t e s the CDR of a w a t e r s h e d , t h e a t m o s o h e r i c loa-! o ' -^xc-^ .^ 
SO. and t h e PH of t h e r i v e r . 
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1.21 INTRODUCTION 
The papers under study dea l wi th the problems associst-^ ' 
with d r i n k i n g water and i t s p o l l u t i o n . The main s u b j e c t s of 
s tudy are Qua l i ty a s s u r a n c e , co l i form enumera t ion , Cu ' l i s -
i n f e c t i o n , d i s c o n t i n u i n g d i s i n f e c t i o n e f f e c t s , o n a n o h • lon'=n 
fo rma t ion , heavy metal p o l l u t i o n , f l u o r i d e h a z a r d s , d e f l u o r \ -
d a t i o n , and f l o r i d e a s s i s t e d Al con tamina t ion of ririn:<ing 
w a t e r s . 
C h a t t e r j e e e t a l . ( 1986) h i g h l i g h t some info m--'t ion 
and g u i d e l i n e s on the problems of a n a l y t i c a l s u r v e i n - - o c e 
and q u a l i t y assurance of raw and t r e a t e d water for l a r ^ e 
c i t i e s and m e t r o p o l i s . The au tho r s c o n s i d e r th-? 9 f f o c t i v e 
a c t i o n p lan for r o u t i n e a n a l y s i s and e s s e n t i a l measures for 
c o n t r o l l i n g water q u a l i t y s t anda rds a t a much broader s p e c t r u r 
C h a t t e r j e e , D. e t a l . (1986) : Q u a l i t y Assurance for 
Dr inking water Supply . Impera t ives for Ac t i on . P r o c . 
Na t . Symposium Hnv. Mangm. and P lann ing (',V. PanO'-^O. 
Dange e t a l . (1988) p r e s e n t a s imole , n o r t ^ b l e . 
r e p r o d u c i b l e and inexpens ive procedure wa r r an t i no in" ,^'ur 
i n c u b a t i o n time for enumerat ion of co l i fo rms in ^ . r i nk im 
w a t e r s . The procedure i s based on the c o r r e l a t i o n r-f 
phosphorus uptake under s t i p u l a t e d exper im*^nta i c o-^ . i: ' ir^'^ 
and b a c t e r i a l p o p u l a t i o n with r e c o u r s e to radicac*!--
Dange, V. e t a l . ( i 9 8 8 ) : One hour P o r t a b l e Ipsr. - M 
Dr ink ing Waters . Wa^., R e s . , Vo l . 22 , No. 2, l ? i - i r / . 
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Dhabadgaonkar (1980) presents the experiments carried 
out by the author in the initial phase of the study to verify 
the usefullness of metallic copper towards disinfection of 
drinking water. The general conclusion for the stu 'i^-s carri"'! 
out is that 24 to 48 hours of well water storage in a cl'-^ ap 
copper vessel renders it safe from the bacteria. Th^ ^ rn^ tnoc 
eliminates all the problems involved in the suooly an' use c* 
chemicals used for disinfection. 
Dhabadgaonkar, S.M. (l980): Disinfection of Drin'^im 
Water by Metallic Copper.6th Nat. Conv. £nv. 5nqq., 
Calcutta, 53-55. Technical Sess. 2. 
Haas et al. (l988) examine the effects of discontinuin-
disinfection on the microbiological quality of a receiving 
water in a nine month field study and the studv suoDorts 
the concept that beyond a certain zone (and durina certain 
times of year), chlorination of an effluent may not inipr^ v,-
microbiological water quality. 
Haas, C.N. et al. (1988): £ffects of discontinuinj 
Disinfection on a Receiving Water. J. '.'.'at. Poll. 
Cent. Fed. Vol. 60, May, 667-673. 
Hart (1978) discusses th' studies on the f o: m.3 t J on 
of volatile organohalogens after final chlorination at thn 
4500 m /d stander water reclamation plant, Pret 
using various combinations of chlorine and ozon- as dis-
infectants, it was found that organohalogen compounds incr'^ c----
four fold by using ozone when compared with th^ ^ us^ ot' chiciine 
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Hart> 0 . 0 . ( 1 9 7 8 ) : The E f f e c t of P r o c e s s 3cnf i jur-^ t io^ . 
on t h e f o r m a t i o n of V o l a t i l e O r g a n o h a l o g ? n comooun^s i'-
R e c l a i m e d w a t e r . P r o c . 9 t h . :;onf. - a t . P o l l . ^..^s. 
P r o g . Wat. T e c h . , V o l . 10 , No. (5 and 5 ) , 9 1 7 - 9 2 4 . 
Khurshid (1984) describes th'-> occurr?nce an-i ii-.tri-
bution of heavy metals in drinking v;ater of tho Vest^rn /rimu^ --
river basin, India. Th? worst polluted sources of iri-^ kir!'] 
water, groundwater and irrigation waters in t'-^  NV* -i - jion 
are the Ganga, the Uamuna, the Gomati and th^ 'iin 'cn r^v^^rs. 
Khurshid, S. (1984): Occurrence and Distribution of 
Heavy Metals in Drinking Water of the Western /arn'in" 
River Basin, India. J. Ind. Acad. Geosci. \'ol . 2"^ , 1L-1-'. 
Pandey (1988) reveals the excessive cr-^ .ce itr.^  L: on of 
fluoride in groundwaters ranging upto 12 ppm in the .estern 
parts of Mahendragarh district of Haryana. The c-•^ c-'-tr^  tic-
is related to the presence of apatite and fluorsoai ir pegmati-
tes of the area and also to the phosphatic fertil.r-'is -^  .• 
leached down to the aquifer by return irr ii'^  tio-^i i" 1 
Pandey, D.S. (1988): Fluoride Hazards in Dri^/cin: .-^ t^ -r 
of Mahendragarh District of riaryana An Al^r-in, 
Problem. Proc. All-India. Semi .Groundwn t. ^ 'jv-^ lrr., 
Lucknow, 80-87. 
Sharma et al . (1980) present som • _^  xo'-r im ^'^  t ^  r 
defluoridation of drinking water usina ^ctiv^to; li-^m- ^' • 
have yielded interesting results which may lea^ to a -,~ol 
system of defluoridation at the operational level. y- s f. ' 
is useful because the complete absence or excessive ;)i'S--nC'^  
of fluoride in drinking water becomes always a Drobl^m. 
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Sharma, M.R. e t a l . ( 1 9 8 0 ) : D e f l u o r i d a t i o n cf D r i n k i n g 
Water us ing A c t i v a t e d Alumina. 6th N a t . Conv. . i n g g . , 
C a l c u t t a , 3 2 - 4 3 . T e c h n i c a l S e s s . No. 2 . 
Tennakone e t a l . ( l 9 8 8 ) d i s c u s s the l e a c h i n a <i 
hazardous l e v e l s of Al from cooking u t e n s i l s i f f l u o r i ' d t e d 
water or f l u o r i d e r i c h f o o d s t u f f s are u s e d . The f l u o r i ie 
a s s i t e d c o r r o s i o n of Al i s most d r a m a t i c in o x a l i c , t a r t a r i c 
a c i d s or sodium b i c a r b o n a t e and a l s o in p r e s e n c e of co^j. 
Tennakone, K. e t al . ( 1 9 8 8 ) : Alumunium Con tc imina t ion 
f o r F l u o r i d e A s s i s t e d D i s s o l u t i o n of i M e t a l l i c nlumunium 
Hnv. P o l l . V o l . 4 9 , No. 2 , 1 3 3 - 1 4 3 . 
SUMMARY 
The s t u d i e s r e v e a l t h a t 24 -48 h o u r s s torag-^ of 
w e l l water in a c l e a n copper v e s s e l r e n d e r s i t safp f r o n 
b a c t e r i a and i t a l s o e l i m i n a t e s the s i d e e f f e c t s of c h s - ^ i c a l s 
used f o r d i s i n f e c t i o n . Organohalogen compounds i n c r e a s ^ i fou; 
t imes by us ing ozone as compared w i th the use of c h i o r i ' ~ 3 . 
The f l u o r i d e c o n c e n t r a t i o n i s r e l a t e d to a o a t i t c an o ''I l o r s c ^ : 
in p e g m a t i t i s . The f l u o r i d e a s s i s t e d c o r r o s i o n o^ Al frc^ 
cooking u t e n s i l s i s a l s o r e p o r t e d . 
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1.22 INTRODUCTION 
The papers presented deal with water purification 
studies. The topics discussed are water demineralization, 
ozone bubble disinfection, heavy metals in drinking water, 
Monitoring of Waste Water reclammation and water purification 
by bacteria. 
Bolto et al. (1977) describe the apnlication of 
thermally regenerable ion exchange resins ^o water desali-
nation in Australia. Hot water regeneration is less exnensive 
and also avoids further addition of chemicals to the ^nv ironrr.-:' 
The process has now reached to the commercial stage of aoplica-
tion and is attractive to affluent treatment and reuse serviny 
to both water and energy utilization. 
Bolto, B.A. et al. (1977): Water Demineralization by 
Thermally Regenerable Ion Exchange. Prog. ,Vat. Teen. 
Vol. 9, 911-922. 
Farooq, Engelbrecht and Chian (l977) discuss the rcle 
of ozone in disinfection by investigating the effectiveness 
of inactivation of microorganisms by ozone. Results indicate 
that inactivation is greater in the presence of ozone bubbles 
along with residual compared to residual alone foi P. :iiven 
concentration of dissolved ozone. A conceptual model propos'-'^  
explains the difference in the degree of inactivation. 
Farooq, S. et al. (l977) : The Effect of Czone ::Vittl"s 
Disinfection. Prog. Wat. Tech. Vol. 9, 233-M7. 
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Gumbs and Dierberg (i986) investigated the ner,-"/ met-~-l 
levels and chemistries of 46 single family cisterns (Ne tne rl-T-. 
associated with catchment area, cistern and distribution of 
system. The paper focuses on the sources and levels of z-, 
cr, pb and zn in the drinking water of those systems. F-i^ lspse 
of zn, pb and cd in the distribution system caused pt. i-id cv 
to exceed the US standard for t.'b-/. and 2.2/. of thie cisterns, 
respectively. 
Gumbs, A.F. and F.E. Dieberg (l986) : Heavy iVetals in the 
Drinking Water From Cisterns Supplying Single-Family 
Dwellings Wat. Reso. J. Vol. March, 45-r5C. 
Grabow, Bateman and Burger (1978) analysed '.vast-^  .vat'-^i 
reclamation plants microbiologically. The plate count orcveii 
a highly sensitive indicator of any microbiological pollution 
and the coliphage test a rapid, economical ann simole -ftho' 
for screening removal of viruses. 'Jomparativ--^  a-i Iv -- -^^  / ^ 
reclaimed water quality equivalent to or better than -.-^-t -• 
best conventional supplies. 
Grabow, W.O.K. et al. (l978) : Microbiological ,^. -lity 
Indicators for Routine Monitoring of Wastewater R'cl^ .mm-iii 
Systems. Prog. Wat. Tech. Vol. 10, Nos. b/6, n'^-i:'^. 
Kobayashi (1975) describes the role of pho tosyn t-^e tic 
bacteria in the removal of toxic substances such as •^• ro^^-
sulfide and amines etc. from foul water. Thes"^  h-ict? . "-
contain antivirus substances and are more efficient un'er 
illuminated than under dark conditions. 
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Kobayashi, M. (1975): Role of Photosynthetic «^ ict-ri.-
in Foul Water Purification. Prog. 'A'at. Tech. Vcl. ", 
No. 2, 309-315. 
SUMMARY 
The studies reveal that hot water regenera tier; ir ' e •=-
expensive and also avoids further addition of cnonicals to t' 
environment. Th^ inactivation of microorganisms is ^r^ater ; 
presence of ozone bubbles. Release of zn,cd and pb in "•. • 
distribution system resulted in exceeded cd anci ph in *n-
cisterns. Reclaimed v;ater quality was shov;n ecrj ivaie:. -, tc 
or better than that of best conventional supplies an-'; tne 
photosynthetic bacteria are more efficient for water o'lrif'ic 
tion under illuminated than under dark conditions. 
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1.23 INTRODUCTION 
The papers presented mostly deal with water pollution 
control studies. The topics discussed are alternative t^^ 
pollution control, regulations and monitorinT technolcr/, 
evaluation of management practices, biomonitoring vith fish, 
industrial wastes incineration, administrative aspects and 
agricultural pollution control. 
Chadderton (l988) studied a hypothetical, althcu7h 
realistic, water pollution problem from a property rights 
viewpoint. The example confirmed that property rights oroviTe 
an answer to stream pollution problems, but contra Jic t--^  •: th^: 
water pollution control must be justified by recreaticnal 
benefits. 
Chadderton, R.A. (1988): An Alternative to /.ater Polluti? 
Controls. Wat. Reso. Bull. Vol. 24, No. 1, 183-137. 
Ellis (1977) provide an account of research .-.-
development in environmental monitoring to meet th >^  r- :.ir-'-•-: 
of pollution control procedures. The results show tn-" i 
range of receiving area monitoring procedures are "^f t"ec ti^ '--
for routine use to provide conclusive evidence for cc"^ .rli o-
with regulations, or their contravention. 
Ellis, D.V. (l977): Pollution Control Regulat i o n ^  A p. -• i 
Monitoring Technology: A Review of Research an^ 
Development from the Pulp and Paper Industry. ?TO?.. ;.at. 
Technol. Vol. 9, 673-682. 
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Mcteranan e t a l . (1987) e v a l u a t e d the e f f e c t i v e n e s s c : 
v a r i o u s land u s e s upon the p r o d u c t i o n of n o n - p o i n t - c n r c e rf 
p o l l u t a n t s from small a g r i c u l t u r a l w a t e r s h e d s . Da ta a n a l y s i s 
c o n s i s t e d of a d e t e r m i n a t i o n of th3 s i t e s p e c i f i c D o l l u t a n t 
y i e l d f o r s i m i l a r w a t e r s h e d s s u b j e c t e d to d i f f e r i n g c r o o 
management approaches . 
Mcternan, W.F. e t a l . ( 1 9 8 7 ) ; E v a l u a t i o n of V'-T •:^",^.ot 
P r a c t i c e s To Contro l A g r i c u l t u r a l P o l l u t a n t s , .r.t. - { ' s ^ . 
B u l l . V o l . 2 3 , No. 4 , 6 9 1 - 7 0 0 . 
Morgan (1977) dev e l ope d a rapid b i o l o g i c a l ^ ,to-cr,izzi 
system u t i l i z i n g the f a c t t h a t f ish o p e r c u l a r rhy thms i n c r e a s e 
under t o x i c c o n d i t i o n s . The system has the a b i l i t y cf 
c o n t r o l l i n g t o x i c i n d u s t r i a l d i s c h a r g e s , thus a i d m c 'he 
p r e s e r v a t i o n of the q u a l i t y of r e c e i v i n g w a t e r s . 
Morgan, W.S.G. ( l 9 7 7 ) : B i o - m o n i t o r i n g w i t n F i s h : An 
Aid to I n d u s t r i a l E f f l u e n t and Surface A'at 
C o n t r o l . Prog . Wat. Tech. V o l . 9 , 7 0 3 - 7 1 1 . 
Mountjoy (1977) g i v e s a b r i e f d i s c r i p t i o n c : t 
a c t u a l a p p l i c a t i o n s of i n c i n e r a t i o n of i n d u s t r i a l Aaste m 
f u l l s c a l e p l a n t s where t e c h n i c a l s o l u t i o n s were fonn "c 
reduce p o l l u t i o n of environment and maximise c o^>s--rv ^ t in- ,;-
energy and m a t e r i a l s . 
Mountjoy, D . S . ( l 9 7 7 ) : I n c i n e r a t i o n of I n d u s - r >' . a-.-
and Subsequent E f f l u e n t C o n t r o l . P r o g . v ;a t . T'^zan-l. 
V o l . 9 , 9 3 7 - 9 4 0 . 
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Ngunya (l975) descr ibes organisa t ion of the water department 
and cur ren t water po l lu t ion problems in Kenya, followed by a brief 
discussion of some d i f f i c u l t i e s in operat ing a po l lu t ion control 
o rgan i sa t ion . Future plans are also reviewed in the l i g h t of 
current information. 
Ngunya, E.A. (1975): Some Administrative Aspects of Estab-
l i sh ing a Po l lu t iona l Control Organisat ion in a Developing 
Country. Prog. V/at. Technol. Vol . 7, No. 2, 83-91. 
Young and Magleby (l987) d iscuss the economics of ag r i cu l -
tu ra l non-point source po l lu t ion control based on the experimental 
rura l clean water programme. Resul ts demonstrate t h a t by ta rge-
t t i ng specif ic loca t ions non-point source po l lu t ion can be cont-
ro l l ed , benefi ts can exceed the costs and the costs can be minimi-
zed. 
Young, C.E. and R.S. Magleby (1987): Agr icul tura l Pol lu t ion 
Control : Implicat ions From the Rural Clean Water Program. 
/^at. Reso. Bu l l . Vol . 23, No. 4, 701-707. 
SUMMARY 
The studies reveal that property rights provide an answer 
to stream pollution problems, but water pollution control must be 
justified by recreational benefits. An account of research and 
development in environmental monitoring is provided to meet the 
requirements of pollution control procedures. Site specific pollu-
tant yield for similar watersheds subjected to differing crop mana-
gement approaches was observed. The system, utilizing the fact that 
fish operculer rhythms increase under toxic conditions, has the 
ability of controlling toxic industrial discharges. Incineration of 
industrial waste applications was found to reduce the pollution of 
environment. Some administrative aspect of pollution control in 
Kenya are described and by targetting specific locations, non-point 
source pollution can be controlled. 
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1 . 2 4 INTRODUCTION 
The s e t of f i f t e e n papers d e a l s w i th v a r i o u s p r o o l e - i s 
of Lake p o l l u t i o n and t h e i r c o n t r o l measures . Three of the 
papers d i s c u s s E u t r o p h i c a t i o n - i t s c o n t r o l and impac t 
(Benndorf and P u t z , 1987) and (Contu e t a l . 1 9 8 7 ) , anJ Lake 
p o l l u t i o n in Ibadan ( S r i d h a r and Bemmeke, 1 9 8 5 ) . Threo rr.ore 
papers d e a l w i t h Lake a c i d i f i c a t i o n (Truk and C a m b e l l , 1^3" ' 
and ( J u r k , 1988) d i s c u s s i n g e s t i m a t e s and ('.Vea t h e r l ay , M8B; 
d i s c u s s l i m i n g . Other main t o p i c s d i s c u s s e d a r e l a k e . ' a t e r 
c o l o r ( D a v i e s » C o l l e y , 1 9 8 8 ) , A n a l y s i s of humic s u b s t a n c e - . 
(Gadel and Bruche t , 1 9 8 7 ) ; Atraz ine impact on Lake P - r i o h y t o r . 
(Hami l ton e t a l . 1 9 8 7 ) ; Mergansers r e p r o d u c t i o n in r e l - . t i o - ^ tc 
env ironmenta l contaminants (Heinz e t a l . 1 9 8 3 ) ; P h y s i c o -
chemica l s t a t e of Co, and Cr ( I s a m a t o v , 1 9 8 7 ) ; S i lpr .^ r 
c o n s t i t u e n t s in Lake Sediments ( M i t c h e l l e t a l . l^ ^^ '^"^ ': ; J-
mineral i z a t i o n (Pardue e t a l . 1 9 8 8 ) ; phy t o - p l a n k t o n " . i s t i i b u t 
(Poddubnyi , 1987) and r e l a t i o n s h i p be tween Lake rir«^a i-. • 
p r e c i p i t a t i o n (Rundqui s t e t a l . 1 9 8 7 ) . 
Benndorf and Putz ( l987) d i s c u s s the V r i l i n i t y or to,^ , 
phosphate removal model by means of 17 data s e t c h e c k s rrcTi 
15 e x i s t i n g pre-dams . The model i n v o l v e s the o r o c e s s of 
phosphate import , phytop lankton growth, p h o s p h a t e upt-=5ke, 
p h y t o p l a n k t o n s e d i m e n t a t i o n and d e l u t i o n by the wafiT *-^\^'^ i i'-
f l o w . The c a l c u l a t e d and o b s e r v e d e l i m i n a t i o n r a t e s •-'• - i i . i t 
a r a t h e r high degree of a c c o r d a n c e . 
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Benndorf, J , and K. Putz ( 1 9 8 7 ) : C o n t r o l of E u t r o p h i c a t i - r . 
of Lakes and R e s e r v o i r s by means of P r e - D a m s - I I . V a i i d a t i o r 
of the Phosphate Removal Model and S i z e G o t i m i s a t i o n . .Vat. 
R e s . V o l . 2 1 , No. 7 , 8 3 9 - 8 4 2 . 
Contu e t a l . ( l 9 8 7 ) d e s c r i b e t he g e n e r a l i m p a c t s of 
e u t r o p h i c a t i o n on p o t a b l e water q u a l i t y in two a r t i f i c i a l 
l a k e s of Flumendosa and Mulargia c o n n e c t e d to smal l f e e d e r 
l a k e by means of a t u n n e l . The vv/ater i s a l s o used fo r 
i n d u s t r i a l purposes ' and i r r i g a t i o n in the compidano o l a i n -
From a l i m n o l o g i c a l p o i n t of v i e w , Lake Flumendosa i s m e s o t r o -
p h i c and Lake Mulargia i s e u t r o p h i c . 
Contu, A. e t a l . ( l 9 8 7 ) : E u t r o p h i c a t i o n in / / a t e r Supp ly 
R e s e r v o i r s : General Impacts on p o t a b l e water p r e p a r a t i o n 
Wat. S c i . Tech. V o l . 19 , No- 7 , 1 1 9 1 - 1 1 9 3 . 
D a v i e s - G o l l e y e t a l . ( l 9 8 8 ) r e p o r t a c o m p a r i s o n of w a t e i 
c o l o u r observed i n the f i e l d to Munsel l s t a n d a r d s u s i n g d a t a 
o b t a i n e d w i th a s u b m e r s i b l e s p e c t r o r a d i o m e t e r in 14 Newzealan ' 
l a k e s rang ing w i d e l y in o p t i c a l c h a r a c t e r . The hues c o r r e s -
ponding to i r r a d i a n c e s p e c t r a agree w i t h Munsell hue m a t c h e s 
o b t a i n e d d i r e c t l y by o b s e r v a t i o n in the f i e l d . The t e c h n i q u " 
i s recommended f o r f u r t h e r s tudy by l i m n o l o g i s t s e t c . as a 
p o t e n t i a l a d d i t i o n a l t o o l f o r c h a r a c t e r i z i n g w a t e r s . 
D a v i e s - C o l l e y , R . J . e t a l . ( i 9 8 8 ) : Lake w a t e r : o l o u r . 
Comparison of d i r e c t o b s e r v a t i o n s w i t h Under ' . a tp r 
S p e c i a l I r r a d i a n c e . Wat. R e s . B u l l . , V o l . 2 4 , rio- i , i l - I ^ . 
Gadel and Bruchet ( l 9 8 7 ) d i s c u s s the s t u d i e s on humic 
s u b s t a n c e s e x t r a c t e d from decay ing a l g a e and phanerogams sample 
: 141 : 
from a blue lake and l i t t o r a l zones in G r e e l a n d . L a g o o n a l 
s e d i m e n t s seem t y p i c a l of in termixed deve lopment of a l g a e 
and phanerogams. P y r o l y s i ? - Gas chromatography - Mass 
S p e c t r o m e t r y , in a d d i t i o n "-.o e l e m e n t a l a n a l y s i s f o r ::, H, C 
and N and i n f r a r e d s p e c t r o s c o p y was used t o d e f i n e t h e n a t u r e 
of t h e s e a q u a t i c humic s u b s t a n c e s , as a f u n c t i o n of t h e i r 
o r i g i n and degree of e v o l u t i o n . 
Gade l , F . and Bruchet ( l 9 8 7 ) : A p p l i c a t i o n of P y r o l i s e s - G 
as chromatography - Mass Spec trometry to t h e C h a r a c t e r i -
z a t i o n of humic S u b s t a n c e s r e s u l t i n g from decay of A q u a t i c 
p l a n t s in s ed iments and w a t e r s . Wat. R e s . V o l . 2 1 , N o . i r , 
1 1 9 5 - 1 2 0 6 . 
Hamilton e t a l . ( l 9 8 7 ) d e s c r i b e the impact of a t r a z i n e 
on Lake P e r i p h y t o n community by m o n i t o r i n g c h l o r o p h y l l a, 
f r e s h water b iomass , ash f r e e dry w t . , c e l l numbers , s p e c i e s 
r i c h n e s s , community carbon uptake , and s p e c i e s s o e c i f i c 
carbon u p t a k e . A f t e r a t r a z i n e e x p o s u r e , community p r o d s c t i v i t v 
was reduced by 21>^ to 82>^ re turned to c o n t r o l l e v e l s ^ f t e r 
21 d a y s . Larger a l g a e s p e c i e s were most a f f e c t e d m tl-, reduc-
t i o n s of 7 4 . 3 / to 93»ly'.. A l l b i o t i c m e a s u r e s i n d i c a t e d r educ^ : 
growth a f t e r h e r b i c i d e e x p o s u r e . 
Hami l ton , P . B . e t a l . ( 1 9 8 7 ) : The I m p a c t of A t r a z i n e on 
Lake P e r i p h y t o n Communities , i n c l u d i n g c a r b o n u p t a k e 
dynamics u s i n g t r a c k Autorad iography . £nv . P o l l . V o l . 46 , 
No. 2 , 8 3 - 1 0 3 . 
142 : 
Heinz et al. (1983) describe the results of the studies 
carried out on the effects of environmental contaminants on 
the reproduction of red breasted Mergansers nesting on Islands 
in NW Lake Michigan. 17 contaminants were measured in randomly 
chosen eggs from 206 nests. Effects of contaminants on Mest 
desertion, failure of effs to hatch, death of newly hatched 
ducklings, -/, age hatching success, Number of ducklings leaving 
the nest and egg shell thickness were determined. Except for a 
small degree of egg shell thinning attributed to DDE, no 
contaminants measured seemed to have a pronounced effect on 
the aspects of reproduction followed. 
Heinz, G.H. et al. (1983): Relationship of Environmental 
contaminants to Reproductive Success in Red Breasted 
Mergansers 'Mergus Serrator from Lake Michigan. Env. Poll-, 
Vol. 32, No. 3, 211-232. 
Isamatov et al. (l987) present the results of a compre-
hensive study of the physicochemical state of Co and Jr in 
waters of the Aral Sea and Amu Darya and Syr Darya rlivers, \l?::,'z> . 
the forms of occurrence of Co and Cr in surface waters of the 
arid zone (study area) were studied by means of neutronactiva-
tion analysis, experimental studies, and calculation methods. 
Co is present mainly in truly dissolved forms as the hydrated 
ion CO2 and natural molecular forms Co °4 in the investigated 
waters and a great diversity of the forms of Cr in the inv3sti-
gated waters was established. 
: 143 : 
Isamatov, E.E. et al. (l987): Physiochemical state of 
Cobalt And Chromium in Natural waters of the Arid Zone 
of U.S.S.R. Wat. Reso. Vol. 4, No. 2, 178-183. 
Mitchell et al. (l984) discuss the effect of site, 
sediment depth and season on the sulpher constituents in the 
sediments in three New Y©rk Lakes (Oneida, South, Deer) . The 
three lakes differed in sizes, morphometry, productivity and 
acid neutralizing capacity and none of the lakes had anoxia 
in the water column. Total S in sediments was higher for 
South than for either Deer or Oneida. Both the Inorganic r^nci 
organic S forms showed seasonal variation and the transformatio'^ 
and translocation of these forms play an important role in thp 
S dynamics of lakes. 
Mitchell, M.J. et al. (i984): Organic and Inorganic 
Sulpher Constituents of the sediments in three New York 
Lakes: Effect of Site, Sediment depth and season. at. 
Air and Soil Poll. Vol. 21, No. (1-4), 231-245. 
Pardue et al. (l988) describe the determination of 
effects of different redox/PH combinations on the complete 
14 
metabolism of a C - labelled PCB mixture in contaminated 
sediments of the Capitol Lake, U.S.A. PCB mineralization 
rates in moderately aerobic sediment were X to 4C fold higher 
than those in anaerobic sediment. Sediment conditions in the 
oxidised surface layer would promote PCB mineralization. 
Sediment PH and redox potential were shown to be two sediment 
parameters which can be managed to enhanced degradation of 
PCBs in contaminated sediments. 
: 144 : 
Pardue, J.H. et al. (1988): Effect of Sediment PH 
and oxidation - Reduction potential on PCB mineralization. 
Wat. Air and Soil Pollution, Vol. 37, 439-447. 
Poddubnyi et al. (1987) revealed possible relations 
between structural elements of the horizontal circulation of 
waters and the distribution of planktonic algae in Lake 
Pieshcheevo, U.S.S.R. The horizontal circulation of waters 
was calculated by stationary Model of a Shallow Sea. The 
Model is based on the method of total flows and takes into 
account the wind field over the lake, bottom^ relief, turbulent 
exchange vertically, inflow into the lake and outflow from it. 
The calculations were made for the uniform wind field prevailing 
during the 3-day period which preceded the survey of the ohyto-
plankton distribution. 
Poddul?nyi, S.A. et al. (1987): Effects of Horizontal 
Water Circulation on phytoplankton Distribution in Lake 
Pieshcheevo. Wat. Reso. Vol. 14, No. 2, 184-188. 
Rundquist et al. (l987) present the research that 
statistically analyses the relationship between the Lake area 
and precipitation. These hydrologic variables are assessed 
in part using Landsat MSS satellite data and digital image 
processing techniques. Results show dramatic regional hydro-
logic differences in lake area fluctuations and in lake area 
response to short term climatic variation. 
Rundquist, D,C. et al. (i987): The Relationship between 
summer season Rainfall Events and Lake Surface Area. Wat. 
Reso. Bull., Vol. 23, No. 3, 493-508. 
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Sridhar and Bammeke ( l985) p r e s e n t the r e s u l t s of 
i n v e s t i g a t i o n made of the sources and degree of p o l l u t i o n of 
Ogunpa Lake, Ibadan, N i g e r i a . The lake r e c e i v e s a v a r i e t y 
of waste e f f l u e n t s from domestic and i n d u s t r i a l sources 
causing an odour nuisance in the lake , and l i t t l e or no 
d i s s o l v e d oxygen i s p r e s e n t . The discharge of n u t r i e n t s 
(N and P) to the lake has re su l t ed In e x c e s s i v e growth of 
aquatic weeds. All the impacts on the lake have r e s u l t e d in 
a reduced f i s h product ion. Some suggest ion for the p r even t i on 
of p o l l u t i o n and the recovery of the lake are p r e s e n t e d . 
Sridhar, M.K.C. and A.O. Bammeke (1985) : Lake P o l l u t i o n 
in Ibadan, N i g e r i a . Env.Intn. V o l . 1 1 , No- 5 , 419-423 . 
Turk and Cambell ( l987) described es t imates of a c i d i -
f i c a t i o n of Lakes in Mt. Zirkal , Colarado. The da t a a n a l y s i s 
i n d i c a t e s that ftiost of the lakes are extremely s e n s i t i v e to 
a c i d i f i c a t i o n . A l i n e a r regress ion of A l k a l i n i t y a g a i n s t Idke 
a l t i t u d e accounts for 55;^ of the variance in a l k a l i n i t y amonM 
the l a k e s , whereas a regres s ion of a l k a l i n i t y a g a i n s t domindnt 
g e o l o g i c un i t ( e x c l u s i v e of a l t i t u d e ) accounts for 63^ of the 
a l k a l i n i t y var iance . A conceptual model of Lake a c i d i f i c a t i o n 
allows es t imat ion of the q u a n t i t y of a c i d i f i c a t i o n t h a t may 
have occurred. 
Turk, J .T . and D.H. Cambell (1987): Estimates of Ac id i -
f i c a t i o n of Lakes in the Mt. Zirkel Wilderness Area, 
Colorado. Wat. Reso. R e s . , V o l . 2 3 , No. 9, 1757-1761. 
: 146 : 
Turk ( l988) eva luates the magnitude and sources of 
variance in PH of d i l u t e Colorado l a k e s . Data from the 
d i l u t e lakes in the F l a t Tops wi lderness Area, d o r a d o are 
used to est imate the range of and contro l s on PH t h a t might 
occur in such lakes in Colorado. Comparison of PH among 
3 year of data from Ned Wilson Lake i n d i c a t e t h a t n a t u r a l 
v a r i a t i o n s in PH are much larger than v a r i a t i o n s in Colorado 
lakes prev ious ly a t tr ibuted to a c i d i t i f i c a t i o n by p r e c i p i t a t i o n . 
Turk, J .T . ( l 9 8 8 ) : Natural Variance in PH as A Compl ica t ion 
in de tec t ing A c i d i f i c a t i o n of lakes Wat. Air, and S o i l . 
P o l l . Vol . 37, 171-176. 
Weatherley (1988) reviews the observed e f f e c t s of 
l iming treatment on the decomposition process and major 
b i o l o g i c a l components of fresh water ecosystems. Ava i l ab l e 
s tud ie s (covering 6-8 yr post t r e a t m e n t s ) d e s c r i b e many 
p o s i t i v e b i o l o g i c a l responses to l iming . These inc lude 
populat ion expansion of acid s e n s i t i v e p lant and animal 
s p e c i e s , and r e s t o r a t i o n of f i s h e r i e s . No ecosystem have so 
far been returned to p r e - a c i d i f i c a t i o n s ta tus and p o s s i b l e 
reasons for th i s are d i s c u s s e d . 
Weatherley, N.S. (1988): Liming to Mit igate A c i d i f i c a t i o n 
in Fresh Water Ecosystems: A Review of the Bio logica l 
Consequences. Wat., Air, and So i l P o l l . Vo l . 39, ; Jo . (3 
and 4 ) , 421-437. 
: 147 : 
SUMMARY 
The s t u d i e s r e v e a l t h a t logonal sediments seem t y p i c a l 
of in te rmixed development of a lgae and phanerogams. V a l i d i t y 
of phosphate removal model, e u t r o p h i c a t i o n impacts and munsell 
s t anda rd technique fo r c h r a c t e r i s i n g wate r are d e s c r i b e d . 
Af te r a t r a z i n e exposure a l l b i o t i c measures i n d i c a t e r^'duced 
growth and no pronounced e f f e c t on r e p r o d u c t i o n of margensers 
was observed excep t for a small degree of egg s h e l l t h i n n i n g 
a t t r i b u t e d to DDE. Co i s p r e s e n t mainly in t r u l y d i s s o l v e d 
forms and Cr show a g r e a t d i v i e r s i t y of forms in w a t e r s . 3o t r 
o rgan ic and ino rgan ic su lphe r p l ays an impor tan t r o l e in the 
su lphe r dynamics of l a k e s . Sediment PH and redox p o t e n t i a l 
can be managed to enhance the d e g r a t i o n of PcBs in contaminated 
s e d i m e n t s . P o s s i b l e r e l a t i o n s h i p s between h o r i z o n t a l c i r c u l a -
t i o n of wa t e r s and p l a n k t o n i c a lgae d i s t r i b u t i o n and b<3twef'n 
lake a r e a and p r e c i p i t a t i o n are d e s c r i b e d . Most of the 
l a k e s are ex t remely s e n s i t i v e to a c i d i f i c a t i o n . Matural 
v a r i a t i o n s in PH are much l a r g e r than v a r i a t i o n s a t t r i b u t e d 
to a c i d i f i c a t i o n by p r e c i p i t a t i o n . Many p o s i t i v e b i o l o g i c a l 
r e s p o n s e s to l iming are d e s c r i b e d . 
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1.25 INTRODUCTION 
All of the thirteen papers deal with various asoects 
of stream ecology. The main subjects discussed are inviron-
mental impact assessment, DDT residues, Interrelationship 
among chemical parameters, environmental chemistry, plankton 
population and primary productivity, quaternary landscape 
resource, heavy metal pollution. Multipurpose development. 
Case studies of Pollution, Morphometric analysis. Review of 
Environmental Research, Acidification effects and effects of 
Highway Construction. 
Afroz and Singh (l986) analysed the results of the 
studies conducted on the Sarda Sahayak Canal irrigation 
Project (U.P.) commissioned in 1974. The canal operations 
have created serious environmental problems like seeoo^es, 
water logging, Malaria , skin diseases and pests etc. Th-
paper helps in assessing the Environmental changes for sus-
tainable development of land, water and forest. 
Afroz, A. and P.P. Singh (i986): Assessment of 
Environmental Impacts of Sarda Sahayak Canal Irrigation 
Project of U.P. Govt., India. Intn. J. Env. Stud., Vol.28, 
No. (2 and 3), 123-130. 
Agarwal et al. (1986) discuss the DDT residues in wat-'i, 
bottom sediments and certain invertebrates and fish from foui 
different sites of river Jamuna in Delhi monitored periodically 
from 1976-78. Concentrations vary in all the samoles. Tota] 
DDT concentration was comperatively higher at the downstream, 
: 149 : 
Wazirabad Site carrying the effluent of a DDT factory through 
the Najafgarh drain. 
Agarwal, H.C. et al. (l986): DDT Residues in the FUver 
Jamuna in Delhi India. Wat. Air, and Soil- Poll. 
Vol. 28, No. (l and 2), 89-104. 
Davis and Zabrist (1978) estimated the relative loading 
from Natural and anthropogenic sources for various riv'?r 
system* The results of the methods, linear correLation, 
factor analysis and regression curve analysis based on a 
mathematical model are compared. Some chemicdl oarameters 
show a characteristic behaviour for all rivers stuaied and 
some vary considerably between stations, reflecting thus the 
characteristics of the particular drainage area and riv^ -r 
system. 
Davis, J.S. and J. Zobrist (1978): The Interrelationship 
among chemical parameters in Rivers — r — An'^lysinq the 
Effect of Natural and Anthropogenic Sources. Proc. Qth 
Intn. Conf. Wat. Poll. Res. Prog. Wat. Tech. Vol.lC, 
No. (5 and 6), 65-78. 
Dissanayake and Weerasooriya (1986) d i s c u s s the watpr 
p o l l u t i o n l e v e l s of the longes t Srilankan r i v e r , Maha-e l i 
covering l / 6 t h of the I s land . The chemical o u a l i t y is Iflrg^iv 
contro l l ed by natural f a c t o r s , V, Zn and Cu, however, sho"' 
higher concentrat ions . The chemical q u a l i t y of the v.-at-r is 
s a t i s f a c t o r y for most of the purposes. 
Dissanayake, C.B. and S.V.R. Weerasooriya ( 1 ^ P 6 ) : The 
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Environmental Chemistry o f Mahaweli Hivor , S r i l a n k a . 
I n t n . J . Env. S tud . V o l . 2 8 , No- ( 2 and 3 ) , 2 C 7 - 2 2 3 . 
Kar e t a l . ( l 9 8 7 ) d i s c u s s the i n v e s t i g a t i o n s on the 
b i o l o g i c a l q u a l i t y of r i v e r l b I I I due to paper m i l l e f f l u e n t 
made from Jan. 1984 and A p r i l 1 9 8 5 . High p o p u l a t i o n of p h y t o -
p l a n k t o n i s seen in the downstream v-^ater. Zooplanktons 'V3re 
h i g h e s t in the upstream w a t e r . The p o l l u t e d downstre^-^ h-<s 
l e s s primary p r o d u c t i o n m t h h i g h e r maintenance c o s t . 
Kar, G.K. e t a l . ( 1 9 8 7 ) : P o l l u t i o n S t u d i e s in -iiv-^i 
l b I I I : P lankton P o p u l a t i o n and P r i m a r y Pro.!"c t i - ' 1 1 , -
I n d . J . Env. H l t h . , V o l . 2 9 , No. 4 , 3 2 2 - 3 2 9 . 
Kumar and Sinha ( i 9 8 8 ) e v a l u a t e d th-? lar.>i an J v .a t^ r 
r e s o u r c e s of the quaternary landscape in the m i a J l e r o a c n - s 
of the Yamuna B a s i n . The r e s u l t s bear t e s t i m o n y to t'v^ 
c o n g e n i a l and hazard f r e e l a n d r e s o u r c e s w i t h a b u n d a n t v . t ^ r 
r e s o u r c e s and a l s o e x h i b i t s high c o n c e n t r a t i o n of 
the quaternary s e d i m e n t s and in groundwater . Th'3 ; 
a t t e m p t s to p r e s e n t the s t a t u s of land environment thc-t i 
under r a p i d but c o n s t a n t i n t e r a c t i o n w i th a n t h r o p o g e n i c p r o c e s s e s 
Kumar, R. and A.K. Sinha ( 1 9 8 8 ) : Land anH .','at--r R e - o : r c - ^ . 
of the Quaternary Landscape in a P a r t of Yamvjnp -Basin 
An A p p r a i s a l . J . Eng. G e o l . V o l . 17 , Mo. ( j m-' ?) , •• l^-^t . 
Mathur e t a l . ( 1987) d i s c u s s a s t u d y c o n d j c t ^ i -^rc^ai 
January t o June, 1986 on water q u a l i t y v a r i a t i o n s .^ : i ' - ^ r 
Ganga around Varanas i w i th s p e c i a J e m p h a s i s on nf o>v •' r - : 
p o l l u t i o n observed a t the c o n f l u e n c e of the sewers sn" the T I -
'ore '" ; <^ 
^ •' r 1 s • 
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Mathur, A. et al. (l987): A Study of River Ganga at 
Varanasi with Emphasis on Heavy Metal Pollution. Poll* 
Res. Vol. 6, No. 1, 37-44. 
Ramachandran (l987) discusses the history of multi-
purpose development of river basins in India. Since indepennen 
development creates many problems and hampers full utilisation 
of water and soil resources, multipurpose development of 
river basins is strongly recommended with adeauate basin studi^ -^
including soil conservation and afforestration measures parti-
cularly in Narmada and Godavari basins. 
Ramachandran, B. (1987): History of Multipurpose 
Development of Basins in India. J. Eng. Geol. Vol. 16, 
No. (3 and 4) - 39-46. 
Rao and Rao (1987) present a summary of three maior 
regional reconnaissances one each from central, North and 
South India. The extent of pollution due to industries and 
municipal wastes and plans for combating it and saving the 
streams are identified. In conclusion, the challanges posed 
to the environmental engineers of the country are many. 
Rao, N.S.L. and M.N. Rao (1987): Pollution in Selected 
Rivers of India. Three Case Studies. Intn. J. £nv. 
Stud. Vol. 29, No. 1, 017-026. 
Sinha and Jha (1982) attempted to find out the different 
morphometric attributes of the Gangas River Basin (U.P.). 
Correlation between morphometric attributes and tectonic and 
lithologic characteristics of this basin has also been discussed 
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These attributes have been analysed on the basis of topologicdl, 
Geological and tectonic maps and field observations. 
Sinha, N.K.P. and V.C. Jha (1982): Morphometric Analysis 
of Gagas River Basin, U.P. Himalaya. 4th Ind. Geol. 
Gong. (1982): Abstracts - Section V. Deptt. of Geol. 
B.H.U. Page 112. 
Sinnarkar et al. (l987) prepared a review on the 
environmental research highlighting studies carried out on 
different aspects of river Ganga by various Scientists. 
Various sources like primary journals, Abstracting periodicals, 
conference papers, Proceedings, Reports, Newsletters, News-
papers etc. have been consulted. Information from various 
documents has been presented under appropriate chapters some-
times repeated intentionally. Data and figures have been 
reproduced exactly from the original papers. 
Smt, Sinnarkar, S.N. et al. (1987): River Ganga An 
Overview of Environmental Research. N.E.S.R.I. Nagpur, 
India - Total Pages (200). 
Stoner et al. (l984) discuss the effects of acidification 
on the ecology of streams in the upper Tywi catchment in .V. 
Wales (U.K.). Data were collected during February 1981 to 
January 1983. Excess sulphate concentration in streams were 
evaluated in comparison with those in rainfall. Stream aciditv 
and Al concentrations were determined by the combination of 
stream buffering capacity and vegetation within the catchment. 
Stoner, J.H. et al. (1984): The Effects of Acidification 
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on the Ecology of Streams in the upper Tywi Catchment 
in West Wales. Env. Poll. Vol. 35, No- 2, 125-127. 
Taylor and Roff (1986) discuss the longterm effects 
caused on the ecology of a stream in S. Ontario due to high'vay 
construction. Complex changes occurred in invertebrates, for 
2^ years after construction. Populations increased downstream, 
and diversity declined. 
Taylor, B.R. and J.C. Roff (i986): Long Term Effects of 
Highway Construction on the Ecology of a Southern Ontario 
Stream. Env. Poll- Vol. 40, No. 4, 317-344. 
SUMMARY 
The studies reveal that canal operations creat serious 
environmental problems. DDT level was higher at the downstream, 
Wazirabad in Jamuna river. The chemical ouality of water is 
largely controlled by natural factors. Higher population of 
phytoplankton is seen in the dowanstream water near a paper 
mill. High concentration of boron was exhibited in the quater-
nary Sediments and groundwater. Multipurpose development of 
river basins is recommended for full utilisation of watei docJ 
soil resources. Morphometric attributes of Gagas river basin 
were examined and stream acidity and Al concentrations were 
determined by the combination of stream buffering caDacity an:i 
vegetation within river catchments is also discussed. Comolex 
changes were observed in invertebrates and populations increase-
downstream for about 2^ years after a highway construction. 
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1.26 INTRODUCTION 
All the papers deal with various aspects of acidified 
lakes. The main subjects discussed are solution chemistry of 
inlets; core analysis for sulpher isotope ratios and diatom 
and pollen stratigraphy; chrysophyte evidences of recent acidi-
fication; lime induced changes; alkalinity destruction by 
organic matter dissolution; Hg uptake by Walleye; bacterial 
activity in lake sediments; relationship between lake chemistry 
and acid deposition, Model for proton binding by humic acids; 
biological, chemical and physical responses; Trace element 
!concentration in fishes; Estimation of lake acidification and 
diatom responses to lake acidification. 
David (l986) discusses the Solution Chemistry of the 
major inlets of the South lake watershed in the Adirondack 
mountains. New York, Concentrations suggest that v;ater in 
western inlet contacted deeper mineral layers. Lake and lake 
outlet concentrations are intermediate between the two inlets 
and the lake is acidic. The study indicates that processes 
controlling surface water acidification can be spatially r;uite 
variable over a small watershed. 
David, M.B. (l986): Chemistry Differences in two streams 
Entering An Acidic Lake in Adirondack, New York, (U.S.A.), 
Wat. Air and Soil. Poll. Vol. 29, No. 4, 415-424. 
Dickman et al. (1988) analyse three gravity cores from 
the deepest point in an acidified lake (Canada). First of 
these cores was analysed for diatoms and pollen stratigraphy an--
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2nd and 3rd for down core sulphur isotope ratios (H. Thode) 
and down core changes in sulphur reducing bacterial densities 
(S. Rao) . 
Dickman, M. et al. (1988): Down core sulphur Isotope 
Ratios and Diatom inferred PH in an Artificially 
Acidified Canadian Shield Lake. Env. Poll. Vol. 49, 
No. 4, 265-288. 
Dixit et al. (1988) analyse the chrysophysean alqal 
microfossils (Chracteristic of acidic waters) from the 
sediments of Lake Bonneville and Lake Truite Rouge in :jubec 
for evidences of recent acidification in these two lakes. 
Their increased abundance for the last 4C years provide 
evidence for recent lake acidification in Qubec. 
Dixit, S.S. et al. (1988): Chrysophyte Scales in Lake 
Sediments provide Evidence of Recent Acidification in 
two Quebec (Canada) Lakes. Wat., Air and Soil Poll. 
Vol. 38, No. (l and 2), 97-104. 
Hultberg and Andersson (l982) present data concerning 
longterm trends after neutralization of four acidified l^^es 
in two regions on the Swedish West Coast. '.Vater chemistry 
changes and the«development of stocked brown trout initiated 
biotic changes. Benthic macroinvertabrates changed over 
several years but some pelagic species reduced rapidly due 
to predation of fish. Phyto-and zooplanktons reacted instantly 
and later with successions in species composition. 
Hultberg, H. and I.B. Andersson (1982): Liming of Acidic 
Lakes: Induced Longterm Chanaes. .Vat., Air, and Soil Poll. 
18, 311-331. 
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James e t a l . (1988) repor t on the e f fec t of sediment 
on the neu t r a l i z a t i on of the ac id i f ied water column from an 
acidic l ake . Thp r e s u l t s show tha t the organic acids d i s s o -
lu t i on can destroy a l k a l i n i t y measured by a Gran p lo t analys is 
and i s shown to be a function of PH. 
James, J . e t a l . (1988): Alka l in i ty des t ruc t ion by 
Sediment Organic Matter Destruct ion During N e u t r a l i -
za t ion of Acidified Lakes. Wat., Air and Soil Poll* 
Vol . 38, No. (1 and 2 ) , 85-95. 
Jensen (1988) appl ies a biogenet ic based model for Hg 
uptake to ident i fy p o t e n t i a l causes of higher Hg concentrat ions 
in Acidic lake f i s h e s . Application of the model to walleye in 
N. V/isconsin ind ica tes the Higher Hg concentrat ion in water 
( inc reas ing the concentra t ion in food) and increased eff ic iency 
of uptake from water . 
Jensen, A.L. ( l988) : Modeling the Effect of Acidity 
on Mercury uptake by Walleye in Acidic and Circumneutral 
Lakes. Env. P o l l . Vol . 50, No. 4, 285-294. 
Rao e t a l . (1984) describe r e l a t i o n s h i p between lake 
a c i d i f i c a t i o n and bac te r ia from the study of water and sediment 
cores from lakes receiving acid p r e c i p i t a t i o n near Sudbury, 
Canada. PH values below about 5.5 appear to be c r i t i c a l for 
r e sp i r ing and aerobic heterot rophic b a c t e r i a . 
Rao, S.S. e t a l . (1984): Bacter ia l Act ivi ty in Sediments 
of Lakes receiving Acid P r e c i p i t a t i o n . Env. P o l l . Vol.36, 
No. 3 , 195-205. 
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Rapp, et al. (1985) examine the relationship between 
lake sensitivity to atmospheric acidific inputs and the 
neutralization capacity of watersheds for 267 lakes in NE 
Minnesota. Three water chemistry/sensitivity measures 
(colour, sulphate and alkalinity) are correlated with variables 
representative of precipitation and sulphate inputs, hydrology 
and the acid neutralization capacity of various watershed 
components. 
Rapp, G. et al. (i985): Acid Deposition and Watershed 
Characteristics in Relation to Lake Chemistry in 
Northeastern Minnesota. £nv. Intn. Vol. 11, No. 5, 425-440. 
Rhea and Young (1987) discuss the exploration of the 
proton binding characteristics of humic acids extracted from 
the sediments of acid Cranberry Pond in the Adirondack 
Mountain region of New York state by the application of a 
multiligand distribution model. The model accurately predicts 
the binding of protons by the humic acids for PH values in 
the range 3,5 to 10.0. 
Rhea, J.R. and T.C. Young (1987): Application of a 
Continuous Distribution Model for Proton Binding by 
Humic Acids Extracted from Acidic Lake Sediments. 
Env. Geol. Wat. Sci. Vol. 10, No. 3, 169-173. 
Schindler and Turner (l982) describe changes in physical, 
chemical and biological factors due to experimental acidifica-
tion in lake 223 of the ELA. Significant changes include 
increased transparency, increased concentration of Mn, Na, Zn, 
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Al, and chlorophyll and decreased concentration of Suspended 
C, total dissolved 'N, Fe and chloride etc. The utility of 
whole ecosystem mass balance and studies of S in 'experimental' 
and 'observational' mass balance studies is discussed. 
Schindler, D.W. andM.A. Turner (i982): Biological, 
Chemical and Physical Responses of Lakes to 
Experimental Acidification. Wat. Air and Soil Poll. 
Vol. 18, 259-271. 
Sprenger et al. (i988) describe the concentration 
of trace elements in a fish 'Yellow Perch' collected from 
six acidified lak*»s in NW New Jersey. Analyses showed 
that increased concentrations of Hg in fish muscle tissues 
from the most acidic lakes and levels of Cd and Pb were 
elevated in livers from two of the most acidic lak°s. 
Sprenger, M.D. et al. (1988): Concentration of Trace 
Elements in Yellow Perch from six Acidic Lakes. 'Vat., 
Air and Soil Poll. Vol. 37, No. (3 and 4), i7b-3B8. 
Turk and Campbell (1982) analysed 70 lakes in the 
Mt. Zirkel wilderness area, Colarado for alkalinity and 20 
of th«»se lakes for major ions. Most of the lakes are 
sensitive to acidification. A conceptual model of lakp 
acidification allows estimation of the quantity of acidifi-
cation that may have occurred. 
Turk, J.T. and D.H. Campbell (1987): Estimates of Acidifi-
cation of Lakes in the Mt. Zirkel Wilderness Area, 
Colarado. Wat. Reso. Res., Vol. 23, No. 9, 1757-1761. 
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Vaughan et al. (1982) compared diatom remains in 
surficial lake sediments of 1971 and 1980 for changes of 
similar magnitude towards more acid tolerant assemblages 
in four lakes of Nova Scotia. Local lacustrine biological 
systems are being stressed to alteration and the pattern of 
that alteration with emphasis on 'simplification' is discussed 
here. 
Vaughan, H.H. et al. (1982): Acidification of Nova Scotia 
Lakes I: Response of Diatom Assemblages in the Halifax 
Area. Wat. Air and Soil. Poll. Vol. 18, 353-361. 
SUMMARY 
The studies reveal that the processes controlling 
surface water acidification can be spatially quite variable 
over a small watershed. The increased abundance of chryso-
physean algal microfossiis provide evidence for lake acidifi-
initiate 
cation. Neutralization of acidified lakes/many biotic changes 
and organic acids dissolution can destroy alkalinity. Potential 
causes of Hg concentrations in acidic lake fishes is identified 
by a biogenetic base model. PH values below 5.5 are critical 
for respiring and aerobic heterotrophic bacteria. The binding 
of protons by the humic acids for PH values of 3.5-10.0 is 
predicted by a distribution model. Physical, chemical and 
biological changes due to experimental acidification are 
described. Increased Hg levels in fish muscles and Cd and Pb 
in livers are found from acidic lakes. A conceptual model of 
lake acidification allows estimation of the quantity of acidi-
fication and the response of diatom assemblage to acidification 
is also discussed. 
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1.27 INTRODUCTION 
The papers dealt herewith discuss various aspects of 
water flows. Three papers deal with simulation models for 
Turbulent flows, wind induced currents and large scale flows 
in lakes. One paper deals with the design of evaporation 
lakes where another paper designs a seepage meter for using 
in large lakes. Two of the papers discuss the mixing of lake 
waters. One paper describes the physical and chamical condi-
tions of Lake Saroma, Japan and another one deals with the 
impact of climate on water resources. 
Bandyopadhyay et al. (1988) discuss the design of an 
evaporation lake depending upon the evaporative properties of 
the wastes. Data is obtained from climatoloqical publications 
for the area of interest. The lake behaviour can be projected 
reasonably if rainfall and evaporation data for a representative 
meteorological year as a unit time are employed. 
Bandyopadhyay, D. et al. (1988): Optimal Design ot 
Evaporation Lakes. 3rd. Natn..Convn. £nv. £ngg. And 
Semn. on Env. Management in Hill Regions. 6 pages. 
Cherkaur and Mcbride (i988) present a seepage meter 
design which is heavy and sturdy enough to withstand great 
Lakes storms and can be installed remotely from the water 
surface. These meters require stabilisation before activation 
and have over 90;^  success rate in installations throughout the 
great Lakes. 
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Cherkaur, D.A. and J.M. Mebride (l988): A Remotely 
Operated Seepage Meter for use in Large Lakes And 
Reservoirs. Ground water. Vol. 26, No. 2, 165-171. 
Cohen (l987) examines the impact of climate on water 
resources focussing on the Great Lakes Region of N. America 
using the results of Several investigations based on global 
circulation Models. Significant impacts are described in 
electricity demand, residential heating and cooling, oower 
generation, shipping, agriculture, recreation and Mijnicipal 
water use. 
Cohen, S.J. (l987): Influences of Past and Future 
Climates on the Great Lakes Region of North America. 
Wat. Intn. Vol. 12, No. 4, 163-169. 
GU and Stefan (l988) examined the mixinq of temperature 
stratified lakes and reservoirs by means of a buoyant jets, 
A one dimensional simulation model is devised to predict the 
process of mixing reflected by chanaes in the temperature 
depth profiles. Experiments of mixing by buoyant jets are 
also carried out in a Laboratory tank. 
Gu, R. and H.G. Stefan (i988): Mixina of Temperature 
Stratifi«=»d Lakes and Reservoirs By Buoyant Jets- J. Env. 
Engg. Vol. 114, No. 4, 898-914. 
Ivectic et al. ( l988) discuss a mathematical moHi^ i for 
the simulation of the turbulent flow in lakes Dased on the 
operator splitting method. Validity of the method has been 
tested on the test reservoirs of regular geometry exposed to 
the wind shear stress. The model is adequate for the analyses 
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of large scale turbulance in lakes and also for some engineering 
applications. 
Ivectic, M. et al. (i988): Operator Splitting Based Method 
for Numerical Simulation of Turbulent Flow in Lakes. 
6th Cong. APD-IAHR, Proceedings Vol. Ill, 225-232. 
Iwasa and Tada (i988) discussed a boundary element 
method to realise the wind induced three dimensional steady 
currents in lake Biswa, Japan. The computed results are a 
good realisation of actual behaviour at least in terms of 
qualitative aspects. In particular the vertical circulation 
shows very interesting results in response to the eddy 
viscosity, 
Iwasa, y. and A. Tada (1988): Numerical Simulation of 
Wind Induced Currents in the Southern Part of Lake 
Biswa. 6th Conq. APD-IAHR, Proc. Vol. Ill, 201-20R. 
Iwasa et al. (l988) design the ADI and the operator 
splitting methods for simulating the large scale flows in 
Lakes. The two methods are quite efficient and accurate by 
comparing their results with those of the explicit method. 
Iwasa, Y. et al. (l988): The Hydrodynamics of Lakp Flows 
in view of Numerical Simulation Methods. 6th Cong. 
APD-IAHR, Proc. Vol. Ill, 217-224. 
Ookubo and Muramoto (l988) describe vertical diffusion 
as an important physical process of lakes for local mixing 
as well as for horizontal transport of materials. The vertica] 
eddy coefficients were estimated from the temperature variations 
: 163 : 
in Lake Biwa (Japan) for clarifvina the effect of the density 
stratification on Lake currents. Two types of the current 
profiles and the transition between them are discussed. 
Ookubo, K. and Y. Muramoto (1988): Vertical Water 
Diffusivity of Wind Driven Currents in a Shallow Lake. 
6th Cong. APD-IAHR, Proc. Vol. Ill, 193-200. 
Takeuchi et al. (1988) describe the physical and cheniical 
conditions of Lake Saroma (Japan) in their paper. Lake Saroma 
is a Lagoon with two tidal inlets and has been promoted as 
aquaculture ground of scallops and oysters with surrounding 
areas being developed for agriculture. The results indicate 
that the residual current velocity is maximum at the centre 
point, vertical distribution of water quality is uniform 
except ttear the bottom and the ratio of the mass between 1st 
and the 2nd inlet was about 9:1. 
Takeuchi, T. et al. (i988): Physical and Chemical 
Conditions of Lake Saroma. 6th Cong. APD-IAHR, Proc. 
Vol. Ill, 185-192. 
SUMMARY 
The s tudies reveal tha t the lake behaviour can be r e s -
ponsibly projected by using rainfallaftd evaporation d a t a . A 
seepage meter withstanding g rea t lake storms is designed. 
S ign i f i can t impact of climate on water resources are described 
in e l e c t r i c i t y demand, r e s i d e n t i a l heating and cooling, shippini , 
a g r i c u l t u r e , r ec rea t ion and municipal water use. A simulation 
model p red ic t s the process of mixing in l akes . A mathematical 
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model discussed is adequate for the large scale turbulence 
is lakes. In lake Biswa, vertical circulation shows interestini 
results in response to eddy viscosity. The ADI and operator 
splitting methods are quite efficient and accurate for simul'i-
ting the large scale flows in lakes. Vertical diffusion is 
an important physical process in lakes for local mixing. 
Residual current velocity is maximum at the center point and 
vertical distribution of water quality is uniform in Lake 
Saroma lagoon. 
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1 . 2 8 INTRODUCTION 
Th© papers under s tudy mainly d e a l w i t h w a t e r c h e m i s t r v 
of L a k e s . Two of the papers d i s c u s s p e s t i c i d e and H e r b i c i d e 
c o n t a m i n a t i o n of Lake w a t e r s . One paper a s s e s s e s w a t e r s h e d 
v e r s u s i n - l a k e a l k a l i n i t y g e n e r a t i o n and a n o t h e r one d e a l s 
w i t h the r e g i o n a l p a t t e r n s of sulphur r e t e n t i o n in w a t e r s h e d s . 
Kelso e t a l . ( 1986) d i s c u s s the d e c l i n e in l a k o a l k a l i -
n i t y dur ing the s p r i n g snow mel t from data on 30 head w a t e r la'<^' 
in north c e n t r a l O n t a r i o , Canada. The observed c h a n g e s were 
c o n s i s t e n t wi th the a c i d l o a d i n g h a v i n g d e p l e t e d a l k a l i n i t y . 
Spring time lake changes can be p r e d i c t e d by a mass ba lance 
2 -
approach e x p l a i n i n g water shed source of SO^ and Al , -^iv:?:! 
a few chemica l and s imple morpheme t r i e v a r i a b l e s . 
K e l s o , J.R.M. e t a l . ( 1 9 8 6 ) : Head Water Late Chemistry 
dur ing the Spring F r e s h e t in N o r t h C e n t r a l O n t a r i o , 
Wat. Air and S o i l P o l l . V o l . 2 9 , No. 3 , 2 4 5 - 2 5 9 . 
Mohan and Reddy ( l 9 8 7 ) d e s c r i b e t he ch-^mis t rv of two 
f r e s h water l a k e s Osman Sagar and Mir Alam ( H y d . ) , I n d i a . The 
c a t i o n i c c o m p o s i t i o n of Osman Sagar r e s e m b l e s t he one f o r 
f r e s h water b o d i e s w h i l e t h a t of Mir Alam r e s e m b l e s t he 
c a t i o n i c c o m p o s i t i o n of s o i l s u g g e s t i n g t he i n f l u e n c e o f 
s e d i m e n t s on l a k e c h e m i s t r y . 
Mohan, K,S. and N . S . Reddy ( 1 9 8 7 ) : A s t u d y of C a t i o n s 
in Two f r e s h water l a k e s of H y d e r a b a d , I n d i a . P o l l . R e s . 
V o l . 6 , N o . . 1 , 5 - 8 . 
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Ono and Nakanisi (l987) discuss the studies of the 
environmental contamination by a herbicide CNP in the 
Kasmigaura Lake basin, Japan. The concentrations were 
determined by gas chromotography. CNP was fotind distributed 
throughout the Aquatic Environment, but it persisted in paddy 
field soil, lake and river sediments, fish and shellfish - Lonq 
after its apf)lication though it disappeared quickly in river 
water. 
Ono, H. and J. Nakanisi (l987): Herbicide, CNP 
Contamination in the Lake Kasmigaura Basin. 'Vat. Res. 
Vol. 21, No. 6, 669-675. 
Rochelle and Church (l987) estimated sulphur retention 
in watersheds of Eastern U.S. by calculating input output 
budgets for different lake watersheds and stream systems of 
the area under study. Budgets were determined on the basis 
of estimates of deposition and output for each of the sites. 
Findings support the hypothesis that patterns in sulphur 
retention exist relative to the extent of the late 'rtiscosinan 
glaciation. 
Rochelle, B.P. and M.R. Church (1987): Regional Pattern 
of Sulphur Retention in watersheds of the Eastern U.S. 
Wat. Air and Soil Poll. Vol. 36, No. 1 and 2,61-73-r 
Saad et al. (i982) describe the occurrence and distri-
bution of organochlorine pesticides in waters of an Egyptian 
Lake, Mariut. They also studied their accumulation -in the 
common fish Tilapie. Most of the compounds were found in 
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higher concentrat ion in f ish as compared to the Lake Water. 
Sadd, M.A.H. e t a l . (1982): Occurrence and Dis t r ibu t ion 
of Chemical Po l l u t an t s in Lake Mariut , Egypt. V.'at. Air . 
and Soil P o l l . Vol . 17, No. 3, 245-252. 
Shaffer e t a l . (1988) present a compilation of the 
Alka l in i ty production r a t e s for watersheds and lakes from 
the l i t e r a t u r e to assess the r e l a t i v e cont r ibu t ion to the 
watershed and in-Lake processes to overa l l lake/watershed 
a l k a l i n i t y budgets. Data from 20 watersheds in N. America 
and Europe were used and the r e l a t i o n s h i p suggest that watersh-:; 
area to Lake area r a t i o can be used as an est imator of the 
relat ive importance of watershed and in- lake sources of alka-
l i n i t y from drainage Lake systems. 
Shaffer , P.W. e t a l . ( l988) : Watershed VS in-lake 
Alka l in i ty Generation: A comparison of r a t e s using 
input output Studifts. Wat. Air and Soil P o l l . Vol. 39, 
No. 3 and 4, 263-273. 
Zdanowski (l983) describe the water chemistry in 41 
lakes of Poland d i f fe r ing in t he i r trophic s t a t e and Mixes. 
Increasing trophic s t a t e i s found accompanying the changes in 
the concentrat ion of some chemical components of wa te r . 
Zdanowski, B. (1983): Chemistry of the water in 41 lakes . 
Ekol. Po l . Vol. 31, No. 2, 287-308. 
SUMMARY 
The studies reveal that spring time lake changes chr-\ be 
predicted by a mass balance approach explaining watershed 
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sources of So^ and Al. studies on two lakes of Hyderabad 
suggest influence of sediments on lake chemistry. CNP- a 
herbicide - was found persisting in paddy field soil, lake 
and river sediments and fish and shellfish. Sulpher retention 
patterns were found existing relative to glaciation. Higher 
concentrations of pesticides were found in fish than in lake 
waters. Watershed area to lake area ratio can be used as an 
estimator of the relative importance of alkalinity sources. 
The increasing trophic state was found accompanying the changes 
in the concentration of some chemical components of water. 
: 169 : 
1.29 INTRODUCTION 
All of the seven papers deal with environmental effects 
of the Man Made Lakes. Of the five Indian papers two ieal with 
limnological studies of Ambazari and Gorewada Lakes of Nagpur. 
One paper (Ganapatti, 1973) discusses south In^ tian reservoirs 
and other (Pais-coddou et al. 1973) quality of water in Indian 
reservoirs. K.L. Rao's paper discusses problems of Bhakara 
lake, India. Two Authors from U.S.A. and Czechoslovakia 
discuss sedimentation processes (Calcagno and Ashley, 1984) 
and modelling of reservoir ecosystems (Straskraba, 1973) 
respectively. 
Calcagno and Ashley (l984) describe sedimentation 
processes in an impoundment, union lake, on Maurice river in 
137 Southern New Jersey. CS dated cores indicate a d'?cr?ase 
in sedimentation rate through time. Sediment distribution is 
controlled by water moving from the river entrance towards th? 
outlet and also by wind generated water motion from shallov. to 
deeper portions. 
Calcagno, T.H. and G.M. Ashley (i984): Sedimentation 
processes in an impoundment. Union Lake, New Jersey, 
Env. Geol. Wat.Sci. Vol. 6, No. 4, 237-246. 
Ganapati (1973) assesses the peculiar effects of 
certain typical impoundments designed by man in Sough In^ 'ia 
studied for about 2 to 3 decades of time. The purpose of 
damming almost all rivers in India (Major and minor) at 
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strategic point is to conserve water chiefly for irrigation 
purposes. About 295 reservoirs occupying about 11970OC ha 
are peculair biosystems not seen in Africa, America or curooe. 
Ganapati, S,V. (l973): Man Made Lakes in South India. 
In Ackertnann (W.C. et al.)» Ed- Man Made Lakes: Their 
Problems and Environmental Effects (Geophysical Monograph, 
17), 63-73. 
Hussainy and Abdulappa (1973) incorporate th>^  results 
of an investigation carried out in lake Gorewada, Nagpur. The 
investigation include observation on primary production, physico-
chemical and biological factors. 
Hussainy, S.U. and M.K. Abdullappa (i973): A Limnoloqical 
Reconnaissance of Lake Gorewada, Nagpur, India. In Ackerman'^ . 
(W.C, et al.) , Ed. Man Made Lakes and their oroblems anri 
environmental effects (Geophysical Monograph, 17), 
500-506. 
Krishnamoorthi et al. (i973) studied the physicochemical 
properties of the Ambazari Reservoir Water, which i s one of th" 
sources of raw water, for drinking purposes to the City of Nagpur. 
It includes comprehensive data collected during different seasons 
from Feb., 1965 to Jan., 1967. 
Krishnamoorthi, K.P. et al. (1973): Limnological studies 
of Ambazari Reservoir, Nagpur, India. In Ackermann (V, .C. 
et al.), Ed. Man Made Lakes, their Problems and environ-
mental Effects(Geophysical Monograph, 17) 5C7-512. 
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Pais-Coddou et al. (1973) discuss the systematic 
investigation of rivers and reservoir water in In 'i-^  for 
their judicious and scientific use in agriculture an-^  for 
drinking and domestic purposes etc. In the past investigations 
were carried out only for use in irrigation. 
Pais-Coddou, I.C.D.M. et al. (1973): Quality of Water 
in Man Made Lakes in India. In Ackermann (V/.C. et al.), 
Ed. Man Made Lakes: Their Problems and Environmental 
Effects (Geophysical Monograph, 17), 513-516. 
Rao and Palta (i973) discuss the problems and other 
environmental effects relating to Bhakra Lake, India. A 
number of secondary problems such as weed growth in unlined 
channels, resettlement of population, timber transport and 
damage to migratory fish has erupted up after the construction 
of the Dam and the Lake. 
Rao, K.L. and B.R. Palta (1973): Great N"an Made Lake of 
Bhakra, India. In Ackermann (V^ .C. et al.) Ed. Man Made 
Lakes: Their problems and Environmental Effects (Geo-
physical Monograph, 17) 170-185. 
Straskraba (l973) discusses the limnological basis for 
modelling reservoir ecosystems. To a theoritical limnologist 
the study of reservoir ecosystems offer a variety of condition'^  
and the scientific limnologist accumulates detailed data to 
understand the qualitative complexity of ecosystem structure. 
An applied limnologist solves immediate problems by 'over 
simplification* of the quantitative expression of the ecosystem 
behaviour. If a common language is found, mutual understanding 
and use of results will grow. 
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Straskraba, M. ( l 9 7 3 ) : L imnologica l Basis for iV.odelling 
Reservoir Ecosystems. In Ackermann (';V.C. e t a l . ) "Ed. 
Man Made Lakes: Their Problems and Environm'='nta] f f fec t - . 
(Geophysical Monograph, 17 ) - 517-535. 
SUMMARY 
The studies reveal that sediment distribution is 
controlled by water movements from entrance to outlet and 
by wind generation. The purpose of damming river? i- ti 
conserve water for irrigation etc. Secondary problems relat-^ : 
to Bakhra lake are weed growth, resettlement of population arv 
timber transport etc. Scientific use in agriculture and phy-
sicochemical properties of reservoir waters and limnological 
basis for modelling reservoir ecosystems are discussed. 
: 173 : 
1.30 INTRODUCTION 
The papers deal with water management studies. Th^ 
main topics discussed are the environmental management orohl-^ns 
in river valleys, Water quality management, dental diseases in 
relation to geochemical environment, environmental olanning, 
hazards and load allocations, geoenvironmental appraisal and 
biomonitoring networks. 
Areola and Akintola (l980) describe a chanelization 
Scheme in Ogunpa river after a disastrous flood in Iba^ '< - li^-/, 
Nigeria in April 1978. A survey examined the issues like 
losses sustained and the people's reaction to and percmotion 
of the causes, Present and future uses, and the prospects of 
the channelization scheme. 
Areola, 0. and F.O. Akintola (l980): Managing the Urban 
Environment in a Developing country: The Ogunpa River 
Channelization Scheme in Ibadan City, Nigeria, inv. Intn. 
Vol. 3, No. 3, 237-241. 
Asano (l987) discusses the background and philosophy 
of water pollution control practices in California .vith a 
specific example in the Scramento river basin. The basic 
approach used in water quality control programme is first tc 
identify benificial uses of the waters and then to develop 
water quality standard that are sufficient to protect the 
waters for those uses. 
Asano, T. (l987): Water Quality Management in California. 
Wat. Intn. Vol. 12, No. 3, 124-134. 
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Dissanayake and Senaratne (l982) discuss a survey 
on the incidence of dental diseases and the distribution of 
fluoride in drinking water in Srilanka. The relationship is 
distinct and Geographically related.A similar survey on cancer 
in relation to environmental factors such as rainfall, total 
dissolved ions concentration, hardness of the water etc. 
showed an association resting entirely upon correlation. 
Dissanayake, C.B, and A. Senaratne (i982): Geocher^ical 
Environments and the Geographical Distribution of some 
Diseases in Srilanka. Wat. Air and Soil. Pollution, 
Vol. 17, 17-28. 
John (1986) highlights the state of the environment 
in Malaysia and deals with one sources of major pollution 
giving the state of coastal, marine, air and solid waste 
pollution in the country. Formulation of environmental policy, 
legislation and treatment technologies etc. for the control 
of pollution problems with future challenges and their solutions 
are als- discussed. 
John, C.K. (l986): Environmental Management And Planning 
in Malaysia. In Sen (A.K.) Ed. Environmental Management 
And Planning, 1*14. 
Misra et al, (i982) reveal the exploitation programmes 
of the Dun valley resources that have caused alarming environ-
mental degradation such as deforestation and Air, 7«ater and 
noise pollution. The unscrupulous mining of the limestore, 
gypsum and the lime processing plants have created havec in 
the region. 
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Mi s r a , R.C. e t a l . ( i 9 8 2 ) : Environmental Hazards in 
Dehradun Va l l ey due to E x p l o i t a t i o n of Na tu ra l Resou rces . 
4 th Ind . Geol . Cong. 1982 (Abs t . ) D e p t t . of Geology, 
B.H.U. S e c t . V I I I , 9 -10 . 
Okada and Ki lgour ( l988) i l l u s t r a t e s how the problem 
of env i ronmenta l load a l l o c a t i o n s can be modeled by use of 
c o - o p e r a t i v e game t h e o r y . Assessment i s made of both the 
g a m e - t h e o r i t i c and e n g i n e e r i n g i m p l i c a t i o n s behind the 
proposed models by d i s c u s s i n g some r e a l world i s s u e s . 
Okada, N. and D.M, Ki lgour ( i 9 8 8 ) : A l l o c a t i o n of Envi ron-
mental Loads Among P o l l u t i o n Sou rces . A Game Th-^orit ic 
Approach. P r o c . 6 th Cong. APD-IAHR, Vo l . I l l , 129-136. 
Ramesh ( l988) d i s c u s s e s the geoenvironmenta l •problems 
caused due to c a t a s t r o p h i c f loods in two Brahamaputra t r i b u t a -
r i e s v i z . Burhi Dihing and Noa Dihing d r a i n i n g p a r t s of Assam 
and Arunachal P r a d e s h . The e x i s t i n g envi ronmenta l management 
p r a c t i c e s are inadequa te fo r meeting the Geoenvironmental 
hazards. 
Ramesh, N.R. ( i 9 8 8 ) : Geo-environmental Appra i sa l of 
Burhi Dihing and Noa Dihing V a l l e y s in P a r t s of Uooer 
Assam and Arunachal P r a d e s h . J . Engg. Geol . V o l . 17, 
No. ( 3 and 4 ) , 2 9 - 3 8 . Theme V I . 
Reynoldson e t a l . (1986) d i s c u s s the measurer^.ont of 
b e n t h i c i n v e r t e b r a t e community s t r u c t u r e by school c h i l d r e n . 
The r e s u l t s were r e l i a b l e vd th r ega rd to c o l l e c t i n g and i d e n t i -
f i c a t i o n e f f e c i e n c y and show an a b i l i t y to i d e n t i f y changes in 
s t ream water q u a l i t y . 
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Reynoldson, T. (1986): Biomonitoring Networks Ooereteci 
by School Children. Env. Poll. Vol. 41, No- 4, 361-lSC. 
SUMMARY 
The studies reveal that water quality orotection 
standards can be developed after identifying the beneficial 
uses of these waters. Formulation of environmental policy, 
legislation and treatment technologies etc. for the control 
of pollution are discussed. Environmental load allocations 
can be modeled by use of co-operative game theory. The 
efficiency of invertebrate measurements by School children 
was reliable. The existing environmental management nractices 
are inadequate for meeting the geoenvironmental hazards. 
Problems like dental diseases and cancer in relation to environ-
mental factors; deforestration, air, water and noise pollution 
due to resource exploitation and channelization schemes after 
catastrophic floods are discussed. 
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1 . 3 1 IKITRODUCTION 
The papers p r e s e n t e d deal w i th e n v i r o n m e n t ? . ! i s s u e s 
and f i n d i n g s in d i f f e r e n t water b o d i e s . fJon-parametrie 
approaches to impact a s s e s s m e n t and r o l e of n a t u r e in i t s 
management i s d i s c u s s e d . The a p p l i c a t i o n of a q u a l i t a t i v e 
s i m u l a t i o n method of water r e s o u r c e s sys tems i s a l s o d e s c r i b e . . 
Antunes e t a l . (1987) p r e s e n t t h e a p p l i c a t i o ' - cf b 
q u a l i t a t i v e s i m u l a t i o n method, SLIN ( S i m u l a c a o L i n g u i s t i c a ) . 
I t r e l i e s upon a c a t e g o r i c a l r e p r e s e n t a t i o n of v a r i a : l e s v.r ich 
are manipula ted by l o g i c a l r u l e s . Two a p p l i c a t i o n s to / a t e r 
r e s o u r c e s systems are i n c l u d e d to i l l u s t r a t e SLIN's p o t e n t i a l 
u s e f u l n e s s : t h e e n v i r o n m e n t a l i m p a c t e v a l u a t i o n of hydropo\^'pr 
p l a n t and the a s s e s s m e n t of o i l d i s p e r s i o n in t he sea a f t e r <) 
tanker wreck. 
Antunes , M.P. e t a l . ( 1 9 8 7 ) : A New Method f o r Q u a l i t a t i v e 
S i m u l a t i o n of Water Resources S y s t e m s . 2 A p o l i c a t i o n s . 
Wat. R e s o . R e s . , V o l . 2 3 , No. 1 1 , 2 0 1 9 - 2 0 2 2 . 
Biswas ( l 9 8 7 ) d i s c u s s e s t he s t a t e of e n v i r o n m e n t and 
i t s management w i t h r e f e r e n c e t o w a t e r and f o r e s t r y in Pakist-^r , . 
C u r r e n t l y some s e r i o u s env ironmenta l problems e x i s t in t e rms 
of s a l i n i t y deve lopment , water l o g g i n g and i n e f f i c i e n t w a t e r 
u s e . Furthermore , d e f o r e s t r a t i o n in u p p e r c a t c h m e n t s c o n t r i b u * . 
to h igh sediment l o a d s in the r i v e r s , in turn r e d u c i n q the 
r e s e r v o i r c a p a c i t i e s and t h e i r d e s i g n e d economic l i v e s . 
B i s w a s , A.K. ( l 9 8 7 ) : Environmental Concerns in P a < i s t a n 
w i t h S p e c i a l Reference to vVater and F o r e s t s . 
: 178 
Camara e t al> (1987) present the t h e o r e t i c a l concep t s 
of a new dynamic modeling methodology, SLIN, allov^ing for the 
a n a l y s i s of systems defined by l i n g u i s t i c v a r i a b l e s . SLIN 
appl ies a s e t of l o g i c a l ru le s avoiding fuzzy t h e o r i t i c c o n c e p t s . 
To make the t r a n s i t i o n from q u a l i t a t i v e to q u a n t i t a t i v e modes, 
l o g i c a l ru le s are used as w e l l . Extensions of the methodology 
to s imulat ion opt imizat ion app l i ca t ions and mult iexpert system 
modeling are a l so d i s c u s s e d . 
Camara, A.S. e t a l . (1987): A New Method for Q u a l i t a t i v e 
Simulation of Water Resources Systems. I . Theory. Wat. Re so . 
R e s . , Vo l . 23 , No. 11 , 2015-2018. 
Hipel (1988) eva luates the developments in non-parametric 
procedures presented in a sequence of nine papers (Vol . 24, No.3, 
June, 1988) by d i f f e r e n t authors. F l e x i b l e non-parametric methods 
are very e f f e c t i v e when applied to 'messy' env i ronmenta l da t a 
containing many missing observat ions . The a u t h o r s of the papers 
c l e a r l y demonstrate the e f f i c a c y of u t i l i z i n g non-pa ramet r i c 
t e s t s in environmental impact assessment . 
Hipe l , K.W. (1988): Non-parametric Approaches to Environment? 
Impact Assessment. Wat. Reso. B u l l . V o l . 24, No. 3 , 487-492. 
McClure (1985) presents a summary of the Environmental 
i s s u e s and f indings as soc ia ted with Tennessee-Tombigbee Waterway. 
Impacts addressed include aquifer drawdown, waterlogging, water 
q u a l i t y , Interbasin t r a n s f e r , mixing of s p e c i e s , endangered 
s p e c i e s , e ros ion , sedimentation and l o s s of wild l i f e h a b i t a t . 
: 179 : 
Measures to mit igate for s i gn i f i can t resource losses have also 
been incorporated. 
McClure, N.D. ( l985) : A Summary of Environmental Issues 
and Findings: Tennesses-Tombigbee Waterway. Env. Geol. Vin . 
Sc i . Vol. No. 109-124. 
Schaumburg (1975) discusses the concepts of environmental 
management considering nature as an important fac tor in managemen 
of the t o t a l environment. Many man made and na tu ra l contaminants 
have been reduced harmless by nature* s g rea t a s s imi la t ive powers 
and have thereby minimized environmental p o l l u t i o n . Po l lu t ion 
might be considered to occur only when the discharge of contami-
'nan ts exceeds n a t u r e ' s safe ass imi la t ive capac i ty . 
Schaumburg, F.D. (1975): Nature - An Important Factor in 
Management of the Total Environment, Prog. Wat. Technol. 
Vol . 7, No. 2, 121-126. 
SUMMARY 
The s tudies reveal tha t f l ex ib l e non-parametric methods 
are very e f fec t ive in environmental impact assessment and pol lu-
t ion occurs only when contaminant discharge exceeds na ture ' s safe 
ass imi la t ive capac i ty . I t i s observed tha t environmental problem 
e x i s t in terms of s a l i n i t y and waterlogging, aquifer drawdown, 
i n t e r -ba s in t r ans fe r , e ros ion , sedimentation, and loss of wild 
l i f e h a b i t a t e t c . The usefulness of the simulation method is 
i l l u s t r a t e d by evaluat ing the impact of a hydropower plant and 
o i l d i spers ion a f t e r a tanker wreck. 
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1.32 INTRODUCTION 
The paper s p r e s e n t e d dea l most ly wi th the env i ronment - ' 
impact s t u d i e s and wate r r e s o u r c e s . The s t u d i e s a l so r-^lat-^ t< 
hydropower he rness ing and envi ronmenta l managnm'^nt, i n ' ' ) - t r i - ] 
impact on aqua t i c envi ronment , a c i d mine dra inago an l^ t r ^ c ? 
e lement r e l e a s e and snow contamina t ion by heavy metrfls. 
Agarwal ( l987) d e s c r i b e geoenvironmenta l s t u i i 3 3 
c a r r i e d ou t wi th the he lp of a e r e a l pho tographs ann ipm'i'^.at 
image i n t e r p r e t a t i o n in a r i v e r bas in to b*^  used foi nv i ' ' 
power g e n e r a t i o n s . The study area has complex gaology ar^-i 
s t r u c t u r e with v a r i e d geomorphic u n i t s p r e s e n t i n g d i f f e r e n t 
env i ronmenta l s e t up . Down c u t t i n g of s t reams g ives r i s e to 
the problem of r e s e r v o i r s i l t a t i o n . 
Agarwal, N.K. ( l 9 8 7 ) : Geoenvironmental c v a l ' i a t i o n of 
N e t r a v a t i River Bas in , Karnatka , for Hydel P r o i e c t ' - . 
J . Engg. Geol . V o l . 16, Nos. 3 /4 , 125-115. 
Ahmed ( i988) d i s c u s s e s the impact of p a r a n e t e r s on 
hydel p r o j e c t s to be c o n s t r u c t e d by way of cascade d^v-lopment 
of the b a s i n . The b a s i c parameters Include topogr -pny , ^eoiior-
phology, l i t h o l o g y and s t r u c t u r e , e r o s i o n a l h i s t o r y , min°r?^] 
submergence, s e i smo- t ec t o n i c s , geohydrology, v e g e t a t i o n an^ 
t r i b a l r e h a b i l i t a t i o n e t c . Measures for ootimum water resource 
management a re a l s o s u g g e s t e d . 
Ahmed, M.J. ( i 9 8 8 ) : Environmental Impacts on Planning and 
Management of Water Resources P r o j e c t s in I n d r a v a t i Sub-
b a s i n , ( M . P . ) . J . Engg. Geol . V o l . 17, Nos. l / 2 , 155-170. 
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Bansode (l988) describes the geoenvironmental aspects 
of the Deccan basalts causing mass wastage as land subsidences, 
curved crack development along steep hill slopes, rock cum 
debris slides and toe erosion. Besides geoenvironmental studips 
remedial measures like garland drains, cross drain netv;ork, 
easing of slopes, afforestation and wire mesh covering of 
afftected areas are suggested for perspective planning. 
Bsnsode, R.B. (l988): Mass Wastage in Raigad District, 
Western Maharashtra - A Geoenvironmental Threat. J. £ngg. 
Geol., Vol. 17, Nos. 3/4, 67-76. 
Das et al- (1987) discuss environmental inpact asses-mp.nt 
of aTiOnpigment plant effluents and prescribes t"'o al t?rnati-.''? 
treatments based on lime dosing and PH raising and sludge 
disposal for these. The empty ilmenite mining pits may be 
used for the disposal of the sludge. 
Das, K.K, et al. (l987): Environmental Impact and Treata-
bility of Liquid Effluents from a Ti02 pigment plant. 
Ind. J. Env. Hlth., Vol. 29, No. 1, 16-25. 
Dubey (l987) discusses the effect of hydroelectric 
projects on the environment and also suggests mitigative 
measures. Hydropower generation involves deforestration, 
change in river regime and resettlement problems. It is 
comparatively less hazardous environmentally than thermal or 
nuclear power. 
Dubey, M.D. (1987): Harnessing Hydropower Potential 
and Environmental Management. J. Engg. Geol. Vol. 16, 
Nos. 3/4, 11-22. 
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Dubey et al. (1987) studied the environmental imoact 
in Yamuna Piedmont zone based on hydrologic balance criteria. 
A management model based on satellite data has also been sugges-
ted. 
Dubey, O.P. et al. (l987): Environmental Management of 
Water Resources Projects in Piedmont Zone Using Satellite 
Data. J. Engg. Geol., Vol. 16, Nos. 3/4, 33-38. 
Goel (l987) focuses on the fact that the negative 
impacts of the water resources development on environment 
cannot be viewed in isolation from the immense occurred benefits. 
Further it is emphasized that all river valley orojects (small, 
medium and large), together with groundwater development, are 
necessary and are not substitute to each other. 
Goel, R.S. (1987): Environmental Improvements by Waster 
Resources Development. J. Engg. Geol. Vol. 16, Nos. 3/4, 
109-118. 
Goyal (l987): discusses the ecological and environmentni 
imbalances associated with hydel power development scheme in 
H,P, Deforestation, land submergence, climatic chanaes due to 
reservoir formation, drying up of river beds, habitat destruc-
tion, changed socioeconomic patterns etc. are some of the 
factors responsible for the environmental degradation and 
disequilibrium of the ecosystem. 
Goyal, D.P. (l987): Hydropower Development in H. Pradesh-
Its Need and Environmental Management Thereof. J. Enq-j, 
Geol., Vol. 16, Nos. 3/4, 1-10, 
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Khurshid (l987) discusses the role of industry in 
preventing and controlling water pollution. Industries are 
forced to look into the whole problem of pollution control 
and not merely treatment and disposal of wastewater. The 
approach has helped in preventing pollution by reuse of water 
and recovery of bye-products from wastewater. 
Khurshid, S. (l987): Impact of IncListries on Aquatic 
Environment. Semi. Inds. Min. and Rocks. Raia'^htan, 
Udaipur, Abst. Vol. pp 5. 
Komerwar et al. (l978) brought to light the area of 
pollution problem that arises due to the use of Hq in chlor-
alkali industries and suggest a way for its abatement bv th-^  
use of Titanium substrate Isoluble Anodes (TSIA). 
Komerwar, A.M. et al. ( ^ 987): Mercury Pollution fr'-^m 
Chlor-Alkali in India and Role of TSIA for its Abatement. 
Ind. J. Env. Hlth. Vol. 20, No- 3, 284-289. 
Pande (l988) reviews the geoenv ironmental featur^ -^ s '/ith 
the help of a systematic study of themes like geoloay, qeomor-
phology, hydromorphology, morphometry and landuse - lan-i cov^ --
of the study area. The identified fields in this regari are 
tapping of groundwater resources, establishment of agriciltuie 
and mineral based industries, dry land farming, afforestation 
and reclamation of waste lands. 
Pande, P. (1988): An Integral Study of the Geoenvironmental 
potential of Medaktaluk, Medak District, A.P. - J. £ngg. 
Geol., Vol. 17, Nos. 1/2, 37-48. 
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Sarapath (1987) d i s c u s s e s the option of adopt ing a l i t t l * ' 
lower dependable i r r i g a t i o n system to whole a rea (Upper Narmada 
Zone) with very l i t t l e or no adverse e f f e c t of env i ronnon t in 
preference to a more assured i r r i g a t i o n to s e l e c t e d a r e a s . A 
concept of garland cana l for the a r e a , r echa rge and int-^qratGH 
use of groundwater, i n c e n t i v e s to correc t p r a c t i c e s i s sugges t - i 
Sampath, P. ( l 9 8 7 ) : Phasing of P r o j e c t s and S e l e c t i o n 
of Option in a River Va l l ey to Promote Proper Hnvironmont.T! 
Adjustment - A d i scuss ion on Upper Narmada Reaches in 
Central India . J. Engg. G e o l . , V o l . 16. Nos. T / 4 , 7 I _ 8 2 . 
Singh ( l987) assessed the impact of Tehri Dam P r o i e c t 
on the environment of the area perta in ing to e f f e c t s on inha-
b i t a n t s , e ros ion , s i l t a t i o n , s t a b i l i t y of s l o p e s , s e i s m i c i t y , 
fauna, f l ora and cl imate of the r eg ion . I t i s i n d i c a t e d t h a t 
the p r o j e c t i s unique example of multi d i s c i p l i n a r v develooment 
schemes and does not adversely a f f e c t the environment o^ th" 
area and that proper s t eps are being taken for minimising any 
di sba lance . 
Singh, R . I . ( i 9 8 7 ) : Hydro-project planning and Environment^: 
Studies Tehri - Dam Projec t - A Case S tudy. J . Enqg. Geol . 
V o l . 16, Nos. 3 / 4 , 47 -70 . 
Singh ( l987) descr ibes the environmental a s sessment nr 
a concrete faced earth r o c k - f i l l dam. The a n a l y s i s i n d i c a t e s 
jthat the proposed dam would be more b e n e f i c i a l in the up l i f tmont 
of the socioeconomic condi t ions of the area excep t for some 
a g r i c u l t u r a l land and a v a l l e y submersion. 
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Singh, S.K. ( l987) : T i l l egra Dam - An Environmental 
Assessment. J . Engg« Geol. Vol. 16, Nos. 3/4, 105-1C8. 
Sharma (l987) deals with the case study of exoansion 
of water-logged areas in Lakinpur-Sitapur d i s t r i c t s of Sharda 
Shayak command. The object ive is to assess dynamic asoects 
of land degradation in the form of spreading of water-logged 
patches as a d i r e c t consequence of i r r i g a t i o n exoansion, using 
s a t e l l i t e data of 1975 and 1983. 
Sharma, R.P, (1987): I r r i g a t i o n Expansion in Sharda 
Command and Related Environmental Impact Using Remote 
Sensing Techniques. J . Engg. Geol . , Vol . 16, Nos. 3/4, 
23-32. 
Srivastava (l988) studied western Sultanour d i s t r i c t 
by using a e r i a l photographs for bringing out d i f f e ren t f luvial 
land forms associated with Gomti River and i t s oaleo-channels 
and their r e l a t i onsh ip with the ex i s t i ng landuse pa t t e rn of thf 
a rea . The case study forming pa r t of an in tegrated geoenviron-
mental appr iasa l p ro j ec t , amply demonstrates the usefulness of 
morpho-landuse mapping in environmental management. 
Sr ivas tava , G.S. ( l988) : Morpho-Landuse Mapping as an 
Input for Geoenvironmental Studies - A Case Study in 
Sultanpur D i s t r i c t ( U . P . ) . J . Engg. Geol. Vol . 17, Nos. l / ? , 
27-36. 
Sull ivan and Yelton (l988) determined a co r r e l a t i on 
between trace element residency and r e l ea se in o i l shales usinq 
the methods sach as sequential s e l ec t ive d i s so lu t ion mothod for 
determining r e s idenc i e s , t ox i c i t y c h a r a c t e r i s t i c leaching 
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procedure and humidity c e l l weathering study s i m u l a t i n g maximurr 
trace element r e l e a s e . Resul t s show that s e l e c t i v e d i s s o l u t i o r 
may represent a rapid method to a s s e s s trace elemont r e l e a s e 
assoc ia ted with ac id mine drainage . 
S u l l i v a n , P.J . ' and J .L. Yelton ( l 9 8 8 ) : An Evaluation of 
T^ace Element Release Associated with Acid Mine Dra inage . 
Eng. Geol. Wat. S c i . V o l . 12, No. 3 , 181-186. 
Vashney e t a l . (1988) reviews the bene f i t s and i l l 
e f f e c t s of an i r r i g a t i o n projec t 'Sharda Sahayak' to shov,' a<^  
to how i l l e f f e c t s are minimised and b e n e f i t s ex tended . I t is 
concluded that t h i s p r o j e c t has r e s u l t e d i n to development of 
rural economy of the area where v;ater has reached the f i e l d s . 
Vashney, R.S, e t a l . (1988): Environmental Impact of an 
I r r i g a t i o n Projec t - A Case Study of Sharda Sahayak P r o j e c t 
J. Engg. Geo l . , V o l . 17, Nos. l / 2 , 135-154. 
Zajac and Grodzinska ( i982) de termined heavy meta] an'f 
sulpher concentrat ions in snow samples c o l l e c t e d a l o m 35 kms 
t ransec t from a large s t e e l m i l l . Sulphate and metal concentr-^-
t ions decreased and a c i d i t y increased wi th the i n c r e a s i n q 
dis tance from the e m i t t e r s . S i g n i f i c a n t d i f f e r e n c e s were fo-jn^ 
in p o l l u t a n t concentrat ions in snow between f o r e s t ^ r i ooen 
s tands , deciduous and mixed f o r e s t s as wel l as wi th th-^ dat^ 
of snow c o l l e c t i o n . 
Zajac, P.K. and K. Grodzinska ( l 9 8 2 ) : Snow Contarriinatlon 
by Heavy Metals and Sulpher in Cracow Agglomeration 
(Southern P o l a n t ) . Wat. Air and S o i l . P o l l - , Vol . 17, 
269-280 . 
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SUMMARY 
I t i s revealed that complex qeology and v a r i e d structurf^ 
presents d i f f e r e n t environmental s e t up. Hydropower i s Less 
hazardous than thermal or nuclear power. D e f o r e s t r ^ t i o n , l^nr" 
submergence, habital d e s t r u c t i o n , i r r i g a t i o n exnansion ^nd 
socio-economic changes are responsible for environmental 
degradation and d i sequi l ibr ium of the ecosystem. I t i^ ^ al-^ N^ 
suggested that the i n d u s t r i e s should c o n s i d e r tho whole orobl'^'n 
of p o l l u t i o n control and not merely treatment and d i snosa ] cf 
wastewaters . 
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1.33 INTRODUCTION 
The papers presented deal v;ith watershed management and 
stream sediment concentration studies. The topics discussed 
are suspended sediment and turbidity, Cu effect on fresh water 
sediments, GWLF model for water flow nutrients, watershed mane-
gement in Kil] regions, fractals and river length catchment 
area ratio and trace metals in forested watersheds. 
Anderson and Potts (1987) investigated relationship 
between suspended sediment concentration,turbidity, and 
discharge associated with logging and real construction. 
Sediment turbidity relationships were strongly discharge 
dependent, reflecting the changing composition of the suspende>l 
load with stream power and sediment supplies. 
Anderson, B. and D.F. Potts (1987): Suspended Sediment 
and Turbidity Following Road Construction and Logging in 
Western Montana. Wat. Reso. Bull. Vol. 23, No. 4, 681-6QC, 
Flemming and Trevors (1988) investigateri the effect 
of cu concentrations on nitrous oxide reduction in ^ fresh 
water sediment. The addition of cu SO. caused a concontre.tion 
4 
dependent decrease in PH and it was observed that the toxic 
2+ 
effects were due to presence of Cu and not the presence of 
sulfate. 
Flemming, C.A. and J . T . Trevors (1988) : E f f e c t s of 
Copper on N i t r o u s Oxide Reduct ion in Fresh '//ater Sediment. 
Wat. Air and S o i l P o l l . V o l . 40, 391-397. 
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Haith and Shoemaker ( l987) describe a s e t of ' G e n e r a l i s e d 
watershed loading Functions' (GVft.F) model based on simple runoff , 
sediment and groundwater r e l a t i o n s h i p s combined wi th e m o i r i c a l 
2 parameters. Resul t s of a 3-year v a l i d a t i o n s tudy for an 85C k-n 
watershed indicate that the model p o s s e s s e s a high degree of 
p r e d i c t i v e accuracy. 
Halthy D.A. and L.L. Shoemaker ( l 9 8 7 ) : Genera l i zed WatersheH 
Loading Functions for Stream Flow N u t r i e n t s . Wat. Reso. 
B u l l . , Vo l . 2 3 , Npi 3 , 471-478. 
Haji ( l988) descr ibes wa te r sheds as n a t u r a l u n i t s for 
s o i l and water management in H i l l y r e g i o n s . The proaranme is 
suggested to c o n s i s t of s o i l conservat ion works, improv^ri 
agronomical p r a c t i c e s , environmental m o n i t o r i n g , f o r e s t r y and 
other development a c t i v i t i e s depending on the c a p a c i t v of the 
watersheds. 
Haj i , G.H. ( l 9 8 8 ) : Watershed Management in H i l l Reg ions . 
3rd. Nat. Conv. Env. Engg. and Semi. Env. Mangm. in Mill 
Regions, Sgr. - 3 pages . 
Hjelmfel t Jr . ( l988) i n v e s t i g a t e d f r a c t a l na tu re of 
stream length and catchment-area measurement by us ing e i g h t 
r i v e r s in Missouri . The values are c l o s e to those hypothes ized 
by Mandelbrot (1983) r e l a t i n g to l e n g t h s measured on maos of 
d i f f e r e n t s c a l e s . 
Hje lmfe l t , A.T.J . (1988): Frac ta l s and the R i v p r - l ^ m t h 
Catchment Area R a t i o . Wat. Reso. B u l l . V o l . 24 , No. 2, 
455-459. 
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Lindberg and Turner (1988) studies spatial and temporal 
trends of metal in wet and dry deposition and the factors 
influencing metal concentrations in rain, dry deposited 
particles, and stream water. Metal export is controlled by 
stream PH, organic carbon, bedrock geology and hydrolic 
characteristics of each site. 
Lindberg, S,E. and R.R. Turner (1988): Factors Influencina 
Atmospheric deposition, Stream export, and Landscape 
accumulation of Trace Metals in Forested Watersheds, "at. 
Air and Soil Poll., Vol. 39, 123-156. 
SUMMARY 
The studies reveal that sediment turbidity relationships 
are strongly discharge dependent CuSO^ caused a concentration 
deperident decrease in PH and toxic effects were due to Cu and 
not SOA* GWLF model possesses a high degree of predictive 
accuracy. Watershed management programme consists of soil 
conservation, agronomical practices, environmental monitoring, 
forestry and other development activities depending on the 
capacity of watersheds. Fractal nature of stream length and 
catchment area measurements are investigated and metal export 
is controlled by stream pH, organic carbon, bed rock geology 
and hydrolic characteristics in watersheds. 
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1.34 INTRODUCTION 
The papers deal with different aspects of lake and 
river sediments and sedimentation. The important headings 
being impacts of river basin development on lake sedimentation, 
organic matter destruction in lake sediments, sediment and 
contamination effects on stream ecosystem, influence of sedi-
mentation on water quality, phosphorus release process from 
lake sediments and mutagenic activity of organic matter in a 
river sediment. 
Demissie and Bhowmik (i987) present research on the 
river basin development impacts on sedimentation in lakes. 
The excessive sedimentation and the associated sediment ouality 
problems reduced the lake volume affecting navigation and flood 
control capacity and also resulted in water quality deterio-
ration of the lake rendering much of the lake unsuitable for 
aquatic habitat and recreation. 
Demissie, M. and N.G. Bhowmik (l987): Long-term Impacts 
of River Basin development on Lake Sedimentation: The 
Case of Peoria Lake. Wat. Intn. Vol. 12, No. 9, 23-32. 
Dzyuban (1987) describes studies on the destruction of 
organic matter in bottom sediments and for determining its role 
in the biotic carbon cycle in a group of lakes of the Northern 
Dvina water system. The investigated lakes connect the Sukhone 
river with the Shekna reservoir, the composition and activity 
of the sediment microflora in many respects depend on the physio-
chemical conditions in the sediments, which are found under the 
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effects of in situ processes and surrounding landscape. 
Dzyuban, A.N. (l987): Destruction of Organic Matter 
in Bottom sediments of Lakes of the Northern Dvina 
System and Its role in the carbon Cycle. Wat. Reso. 
Vol. 14, No. 2, 161-168. 
Fairchild et al. (1987) discuss the effects of sediment 
and contaminated sediment in three experimental stream eco-
systems. Each system was monitored for changes in nutrient 
dynamics, leaf decomposition, primary production and inverte-
brate dynamics. Both altered the drift and •/ similarity of 
benthic invertebrates, reduced th®^ -drift of filamentous algae, 
increased the production of rooted flora and increased net 
nutrient retention. 
Fairchild, J.F. et al. (1987): Effects of sediment and 
contamipated sediment on structural and Functional components 
of Experimental Stream Ecosystems. Wat. Air, and Soil. 
Poll. Vol. 36, 271-293. 
Martynova and Kozlova (1987) examined certain methoHo-
iogical approaches to an investigation of process of release 
of P from sediments on the basis of a simultaneous determination 
of a number of characteristics, making it possible to effecti-
vely use the process of transformation and release of P from 
sediments and to evaluate the main mechanism of its entry into 
the aquatic environment. The small lakes Beloc and Chernoe 
in Moscow were selected for these studies. 
Martynova, M.V. and E.I. Kozlova (1987): Phosphorus in 
Bottom sediments of two highly Trophic Lakes. Wat. Reso., 
Vol. 14, No. 2, 169-177. 
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Matty et al. ( ) investigates suspended sediment 
transport, sedimentation and resuspension in the lake Houston, 
Texas, U.S.A. with a view to estimate the influence of sediment-
ation on water quality. Suspended sediments were collected by 
sediment traps in the lake. Sediment input to the lake denends 
primarily on the intensity of rainfall In the watershed. 
Sediment movement is influenced by wave activity and by wind 
driven circulation. 
Matty, J.M. et al. (19 ): Suspended sediment Transport, 
Sedimentation, and resuspension in Lake Houston, Texas: 
Implications for water quality Env. Geol. Wat. Sci. Vol. 
No. . .» 175-186. 
Suzuki et al. (1982) discuss the Mutagenic activitv 
of organic matter in an urban river, the Tama (Japan). The 
sediment organic matter was fractionated by solvent extraction 
and silicagel column chromatography. The Mutagenic activities 
of these fractions were assayed by the Amen's method using 
strains TA98 and TAIOO of Salmonella typhimurium. The 
mutagenecity of the sediment was attributable primarily to 
the polar mutagenic compounds rather than polycyclic aromatics. 
Suzuki, J. et al. (1982): Mutagenic activity of onanic 
Matter in an Urban River Sediment. Eng. Poll. Vol. 29, Uo.2, 
91-99. 
SUMMARY 
The studies reveal that excessive sedimentation and 
its related problems reduce the lake volume affecting navigation 
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and flood control capacity and also d e teriorates the v;ater 
quality of lakes. The composition and activity of the 
sediment microflora depend on the physicochemical conditions 
in the sediment. Sediment and contaminated sediment alter 
the drift and percentage similarity of benthic invertebrates, 
reduce the drift of filamentons algae and increase the oroduction 
of rooted flora and riet nutrient retention. Sediment movement 
is influenced by wave activity and wind driven circulation. 
Phosphorus release from sediment in lakes is discussed and the 
mutagenecity of the sediment is attributed to the polar muta-
genic compounds rather than polycyclic aromatics. 
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1.35 INTRODUCTION 
The papers synthesised above deal with different aspects 
of lake sediments. Five of the papers discuss the sediment core 
investigations for phosphorus release, nirtogen gas distribution, 
SO4 reduction, DBHP contamination and fluctuations in lake eco-
systems. Others have discussed hydrocarbon concentration in 
surficial sediments; temperature gradient, effects on lake 
sediments; hypolimnitic withdrawal for decreasing eutrophication; 
carbonate production and environmental degradation by studying 
environmental magnetism of a region-* 
Dutson et al. (l986) discuss the carbonate producing 
mechanism in a small lake (Little field) by using both water 
chemistry and sedimentological observations. They ascribe the 
marl formation in lakes to complex interaction between both 
biochemical and physico-chemical processes. 
Duston, N.M. et al. (1986): Water Chemistry and 3edimento-
logical Observations in Little field Lake, Michigan: 
Implications for Lacustrine Moral Deposition. Hnv. Geol. 
Water Sci. Vol. 8, No. 4, 229-236. 
Fendinger and Adams (l987) determined nitrogen gas 
distribution from the sediment cores of lake Erie in two nearby 
harbors. Particulate nitrogen sedimentation rate was greater 
than nitrogen gas lost by diffusion excepting at one -iLact. 
Likewise maximum concentration of nitrogen gas in harbor 
sediments was higher than that for overlying water. Nitrogen 
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gas p roduc t ion and d i f f u s i o n l o s s from u s r f i c i a l sediments 
probably represent a major pa th way fo r n i t r o g e n removal from 
lake E r i e . 
Fendinger, N .J , and Donald D. Adams . , (1987) : rutruq '^n 
gas supersaturation in the rtecent Sediments of Lake Hrie 
and Two Pol luted Harbors. Water Res. V o l . 21 , No. 11 , 
1371-1374. 
I s tavanovics ( i 988) i n v e s t i g a t e s the phosphorus r e l e a s e 
from the i n t a c t sediment cores in a shal low lake Bala ton 
(Hungary) . He ascr ibes the seasona l v a r i a t i o n of phosphorus 
re l ease to the f a c t o r s l i k e PH and the decomposi t ion of th-^ 
organic matter in the sediments . 
I s t a v a n o v i c s , Vera, ( i 9 8 8 ) : Seasonal v a r i a t i o n of 
Phosphorus r e l e a s e from Sediments of Shallow Lake 
Balton (Hungary), water. Res . V o l . 22 , No. 12, 1473-1481. 
Larson e t a l . ( l986) a s c r i b e tha decreased microbi?^! 
a c t i v i t y in sediment co re s to the i n c r e a s i n g l e v e l of D£'!P 
|di ( 2 - e t h y l e x y l ) Ptha la te j in aqua t i c s e d i m e n t s . They have 
found the oxygen uptake from uncontaminated sediments s i g n i f i -
c a n t l y h igher than from sediments c o n t a i n i n g DEHP-. A concen t -
r a t i o n of 25^g 01^  h ighe r DEHP in sed iments would i n h i b i t t h e i r 
b i o l o g i c a l oxygen consumption. 
Larson, P. e t al .• ( l 9 8 6 ) : Ptha la te E s t e r s i n h i b i t 
Microbial A c t i v i t y in Aquatic Sediments. Env. P o l l . 
V o l . 42 , No. 3 , 223-231 . 
Nagy e t a l . ( l984) c o l l e c t e d some i n i t i a l da t a on the 
hydrocarbon concentrat ion in s u r f i c i a l sediments of these l a k e s . 
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the distribution in these lakes followed the general pattern 
found for a number of contaminants. The highest concentration 
were found in west basin of lake Erie suggesting major inputs 
from Detroit river apart from dumping grounds around. In lake 
Ontario (Concentration < Lake Erie) distribution pattern was 
ascribed to water circulation pattern than to any specific 
source. In lake St. Clair only trace quantities of hydro-
carbons were found suggesting either low inputs or low sedi-
mentation/accumulation value due to its shallowness. 
Nagy, 5. et al. (1984): Hydrocarbons in the surficial 
sediments of Lake Sf Clair, Erie, and Ontario. Env. 
Geol. Water Sci. Vol. 16, No. 1, 31-37. 
Norton et al. (1988) analysed sedimentary cores of 
sixteen lakes for studying alkalinity generation from red'jction 
and storage of SO^ and -S respectively in lake sediments. The 
cores have been dated by 210p. . Background values are simil?': 
for all lakes. The maximum alkalinity contribution recorded 
between 1850 and 1950 range between 0.4 and 33vi eq L" with 
a lake mean maximum of 9.9ti eq L~ . 
Norton, S.A. et al. (l988): In Lake Alkalinity Generation 
By Sulfate Reduction: A Paleolimnological Assessment. 
Water Air and Soil Poll. Vol. 39 (May), 33-45. 
Nurnberg et al. (1987) discuss the usage of hypolimnitic 
withdrawal for decreasing eutrophication in lakes. Darr.ming of 
surface outflows and theforced discharge of nutri'^ nt rich bot*:om 
waters in lakes with anoxic hypolimnia forms the basis of resto-
ration technique. 
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Nurnberg, G.K, et al. (l987); Hypolimnitic withdrawal 
in two North American Lakes with Anoxic Phosphorus 
Release from the Sediment. Water Res. Vol. 21, IJo. 8, 
923-928. 
Sharma et al. (l988) report the results of their initiaJ 
experiments in some lake catchments of Kumaon himalayas and 
conclude that environmental magnetism coupled with radiometric 
datting and polynological studies can contribute significantly 
to the understanding of environmental degradation - erosion of 
uplands and sedimentation of lakes and reservoirs - of the 
region. 
Sharma, P. et al. (l988): Environmental Magnetisrr. of Lake 
Sedimentation in Kumaon Himalayas. Proc. Ind. Natn. 3ci. 
Acad. Vol. 54(A), No. 4, 595-604. 
Verdouw et al. (1987) describe the temperature gradient 
effects on the distribution and transportation of lake sediments. 
By measuring the concentration and chemical composition of sus-
pended and deposited sediments, they concluded that concentra-
tion of shallow sediment zone decreases from mid-august onwards 
with the disappearance of temperature gradient existing from 
May till mid August. They ascribe this removal to thermal 
homogeniety which enhanced turbulence thereby initiating 
suspension and subsequent transportation of particles to gr?at3r 
depths. 
Verdouw, H. et al. (l987): Distribution of Particulate 
Matter in Relation to the Thermal Cycle in Lake Vechten 
(The Netherlands): The significance of Transportation 
along'the bottom. Water Res. Vol. 21. No. 3, 345-351. 
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Vuorinen e t a l . ( l986) i n v e s t i g a t e d a sediment core from 
lake Lipajarvi ( S . Finland) and dated i t s sedimentary sequence 
by C«137 method. The increas ing e u t r o p h i c a t i o n was thouqht to 
be the main factor c o n t r o l l i n g f l u c t u a t i o n s in the lake eco-
system as r e f l e c t e d in the diatom s t r a t i g r a p h y of the c o r e . 
Various ex trac tant s have been used in th^ seaueht i r - l n n e l y s i s 
for spec ia t ion of e lements in the s e d i m e n t s . The e u t r o n h i c a t i o n 
i s a l so accompanied by bio-geochemical cyc l e s and l imnogeo-
chemical processes apparently r e s p o n s i b l e for the leachin.^ of 
chemical elements from sediments and t h e i r subsequent r e d e p o s i -
t ion in more l obse ly bound forms. 
Vuorinen, A, e t a l . ( i 9 8 6 ) : P a l e o l i m n o l o g i c a l dn 1 L i m n o g c -
chemical Features in the Sedimentary Record of the P o l l u t e d 
Lake Lipajarvi in Southern Finland. 5nv. P o l l . V o l . 41 , 
No. 4 , 323-362. 
SUMMARY 
The studies ascribe marl formation in lakes to conolex 
interaction between both biochemical anci physicochenic '.1 oroc-^-
sses. Nitrogen gas production an'i diffusion ]oss from --r^i. 
sediments represent a major pathway from nitrogen removal fro'-^  
lakes. Phosphorus release is ascribed to PH ani organic •^latt-i^ 
decomposition in sediments and decreased microbial activity in 
sediment cores is ascribed to increasing level of D£HP. Myriro-
carbon concentration in lake sediments is ascribed to inputs 
from rivers and dumping grounds around and also to water 
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circulation pattern. Damming of surface outflows and the 
forced discharge of nutrient rich bottom waters in lakes with 
anoxic hypolimnia forms the basis of restoration tochninue. 
Th© environmental magnetism coupled with radiometric dating 
and polynological studies help in the understanding of environ-
mental degradation. Thermal homogeniety enhances turbulance 
initiating suspension and final transportation of particle to 
greater depths. The increasing entrophication was thought 
to be the main factor controlling fluctuations in the lake 
ecosystems. 
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1.36 INTRODUCTION 
The papers presented deal with contaminant e f f e c t s on 
f i s h populat ion . Important topics d iscussed are Zn, Cci and 
Pb l e v e l s , Al t o x i c i t y , e f f e c t of PH and Ca, Cu and ammonia 
t o x i c i t y , metal t o x i c i t y , e f f e c t of PH and s a l i n i t y , p e s t i c i d e 
e f f e c t s , tolerance to gas supersaturated water, e f f e c t s of toxU: 
chemicals , e f f e c t of PH and Al , trace me t a l s in f i s h t i s s u e s , 
PCB uptake, dinitrobenzene e f f l u e n t e f f e c t s , decreased PH 
e f f e c t s , detergent e f f e c t s , p e s t i c i d e e f f e c t s , a c i n i c Al r i c h 
water e f f e c t s , f e n i t r o t h i o n t o x i c i t y , e f f e c t s of o e s t i c i d e -
malathion and Dimecron 
cythion and'thiodonjychronic t o x i c i t y of wastewater e f f b j s n t 
and indus tr ia l d i s c h a r g e s , trace me ta l s from asbestos r i c h 
sediments, mining e f f e c t s , e v a l u a t i o n of a rap id range- f inci i-,g 
t e s t and immune response af ter longterm metal t r e a t m e n t s . 
Abbasi and Soni ( l986) studied the behav ioura l resoonses 
and surv iva l of the t e l e o s t , Nuria denricus exposed to d i f f e r e n t 
l e v e l s of Zn, Cd and Pb. Safe concentrat ion (SC) v a l u e s of the 
metals were determined with the help of computer-a ided long 
I term b i o a s s a y s . The d i s p a r i t y between 5C and the p e r m i t r e c 
l e v e l s of zn and cd was noteworthy, i n d i c a t i n g the need for 
reeva luat ion of t o x i c i t y and safe l e v e l s of these m e t a l s . 
Abbasi, S.A. and R. Soni ( i 9 8 6 ) : An Examinat ion of 
Environmentally Safe Levels of Zinc ( i i ) , cd ( i i ) and 
pb ( i i ) with reference to impact on Channel Fish IJuria 
denr icus . Env. P o l l . Vol . 40, Nfo. 1, 37-51 . 
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Baker and Schofield (l982) studied the exposure of 
white suckers and brook trout to PH levels 4.2 to 5.6 ani 
inorganic Al concentrations of 0 to 0.5 mg 1~ . Ai toxicity 
varied with both PH and life history stage. The simultaneous 
increase in Al concentration with elevated acidity must be 
considered accurately to assess th3 potential effect of acidifi 
cation of surface waters on survival of fish pooulations. 
Baker, J.P. and C.L. Schofield (l982): Aluminium Toxicity 
to Fish in Acidic Waters. Wat. Air and Soil Poll. Vol. 18, 
289-X9. 
Brown (i982) studied the combined effect of ca m^'-' PH 
on fish and fisheries both in the laboratory and in the field. 
At concentrations of < 100 l^eq l" , ca can exert s significant 
influence on survival times of fish similarly the no. ot 
fishless lakes and the number of fish species found in l,--.'<es 
are less dependent on H concentration at low concentrations 
of ca than at high ca levels. 
Brown, D.J.A. (1982): The Effect of PH and Calcium on 
Fish and Fisheries. Wat. Air and Soil Poll. Vol. 18, 
343-351. 
Calamari and Marchetti (l975) placed fishes at various 
depths in a polluted lake (Lake Crta, Italy) at different 
seasons, to confirm the laboratory data on copper and Ammonia 
toxicity. The results indicate that a reasonable agreement, 
is general, exists between expected and observed toxicity. 
Calamari , D. and Marchetti (l975): Predicted an--: Observer! 
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Acute Toxivity of Copper and Ammonia to Rainbow Trout 
(SALMO gairdneri Rich) Prog. Wat. Technol. Vol. 7, Ncs. 3/^, 
569-577. 
Correa (l987) determined the level at which zn an'' cu 
ceased to be acutely toxic in Macrobrochium carcinus. The 
data indicated that the static 96 h - Lc50 values for zn =n-! 
cu were 0.2 and 0.1 mg 1~ respectively. A dif'"eront i--'l 
reduction in respiration and ammonia excretion rates v^s noted 
with increasing concentrations of these metals in th-; water. 
Correa, M. (1987): Physiological Effects of ;.',etal 
Toxicity on the Tt'opical Freshwater Shrimp Macrobrachium 
carcinus (Linneo, 1758). Env. Poll. Vol. 45, No. 1, l'^ 9-l^ o^. 
Paris and Vi/ootton (1987) studied the eff-^ ct cf PM n^i 
salinity oh teleost fish using low ca an.l high Al tap v/ater 
as the basic medium. The survival of eggs for fertilization t( 
hatching increased with an increase in PH from -''-.'^  to 6.'-. Fr, • 
salinity experienced by the female prior to spawnniny al.c h^ o^ 
an effect on egg survival. 
Paris, A.A. and R.J. Wootton (l987): if feet of "/ate: ?i 
and Salinity on the Survival of dggs and Larvae of tne 
Euryhaline Teleost, Gasterosteus aculeatus L. 3nv. Poll. 
Vol. 48, No. 1, 49-59. 
Ghosh (l987) studied the influence of pesticide'^ , vi?. 
Ekalux, Rogor and Suquin on cytochromeoxidas'^ ;inf' Ace ty 1 chol in -
steras activity and Acetylcholine content in livj •, <i"nev, 
muscle, gill and brain tissues of a fish. Fhi- ov-ral! ii-jn^ m-
tation of cytochromeoxidase is induced in all the fi"e tissues 
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indicating the following trend: Gill > Brain > Muscle > Sidney > 
Liver. The results show that suquin is more toxiconenic than 
ckalux and Rogor. 
Ghosh, T.K. (l987): Comparative Toxicogenic £valualion 
of the Three Organophosphate Pesticides on Some Selected 
Enzyme in the Freshwater Teieost Sarotherodon. mossambicus. 
Poll. Res. Vol. 6, Nos. 3/4, 133-138. 
Gray at al. (1983) studied the effects of gas-supersatura-
ted water on aquatic organisms. Black bullhead contracted! gas 
bubble disease more quickly under lotic than under lentic 
conditions. Carp were also more suspectible (Belov; 133>< total 
jas pressure 'TGP') in lotic and above 133;^ ^ TGP Caro und^ r^ 
lentic conditions. 
Gray, R.H. et al. (1983); Tolerance of Carp Cyprinus. 
Carpio and Black Bullhead Ictalurus. melas to Gas-
Supersaturated Water Under Lotic and Lentic Conditions. 
Env. Poll. Vol. 30, No- 2, 125-133. 
Hodson (l987) studied the effect of toxic chemicals on 
fish. Toxaphene, a pesticide occures at higher concentration 
in lake superior fish. Contamination is quits hig' du>> to 
atmospheric transport, a large lake surface area fcr atmos-
pheric input, a low biomass of algae that could adsoro n-. 
ppt. chemicals, and long lived fish species sensitive t( ^ -ri-
chain biomagnification. 
Hodson, P.V. (1987): The Effect of Toxic Chemicl^ 
on Fish. Wat. Qual. Bull. Vol. 12, No. 3, 55-99. 
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Hunn et al. (19.87) studied the effect of PH on embroys 
of salvillnus fontinalis with or without Al in soft water at 
12°C. Embryo mortality exceeded 80^ at PH 4.5, averaged 15 to 
18j/< at PH 5.5 and was less than 2% in PH 7.5 treatmsnts. .\i 
r3duced the mortality at PH 4.5 only. 
Hunn, J.B. et al. (1987): Influence of PH and Al on 
Developing Brook Trout in a low Calcium '/Vater. £nv. 
Poll. Vol. 43, No. 1, 63-73. 
Jaffer and Ashraf (l988) describe the distribution 
patterns of tracemetals in muscle, liver and kidney of 12 
species of fishes from the coastal waters of Pakistan. The 
results Indicate minimum lavels in muscles and higher in liver 
and kidney. The data also reveals that the .Carachi coastal 
water have not undergone any impairment caused by natural 
9i^  anthropogenic pollutants. 
Jaffer M. and M. Ashraf (1988): Selected Trace Metal 
Concentrations in Different Tissues of Fish from Coastal 
Waters of Pakistan (Arabian Sea). Ind. J. Marine 3ci^nces, 
Vol. 17, Sept., 231-234. 
Jensen (1984) discusses a mathematical model for conta-
minant uptake combined with a model for yield as a function fo: 
fishing mortality. The contaminant concentration decreases as 
fishing mortality increases. Transfer of contaminants from 
fishes to humans can be regulated through control of fishing. 
Jensen, A.L. (l984): PCB Uptake and Transfer to Humans 
by Lake Trout. Env. Poll. Vol. 34, No. 1, 73-82. 
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Kumar e t a l . (1986) s tud ied the e f f e c t of d i n i t r o b e n z e n e 
was tewater on cyprinuSy c a r p i o . The e f f e c t of t h i s e f f lument on 
cr^rp reduces 2 consumption and NH-, e x c r e t i o n and a l so i n t e r -
f e r e s wi th the metabolism of the f i s h . The high t o x i c i t y of 
the e f f l u e n t i s a t t r i b u t e d to a mixture of n i t r o ^ r o m a t i c s . 
Kumar, N . J . e t a l . (1986) : T o x i c i t y and Biochemical 
Responses of CARP to d i n i t r o b e n z e n e p l a n t e f f l u e n t . p t . 
Air and Soi l P o l l - V o l . 28 Nos. l / 2 , 117-126. 
L a i t i n e n e t al . (1984) s tud ied the e f f e c t s of '^•'^creas'^o 
a q u a t i c PH on the e x t r a h e p a t i c b io t rans form.a t ion r e a c t i o n s in 
f i s h . In the kidney the a c t i v i t i e s of e thoxycouriarin C-"!eethy-
l a s e and epoxide hydrase were inc reased a c i d i c "'at'^r . -Ml? -^ --^  
o p p o s i t e was t rue with a r y l hydrocarbon hyd roxy la se . 
L a i t i n e n , M. e t a l . (x984) : A c i d i f i c a t i o n of ' .ater inci 
E x t r a h e p a t i c B io t r ans fo rma t ion in f i s h . Env• P o l l . Vo. 35 
No. 3 , 271-278 . ' 
Lopez-Zavaia e t a l . ( l975) d i s c u s s the e f f e c t s of 
d e t e r g e n t s v i z . Alkyl Benzene Sul fona te (ABS), l i n e a l Alkvl 
Benzene Sul fona te (LAS) and Alpha O le f in Salfonat'-^ (ACo) (JH 
f i s h , p l a n t s and a n i m a l s . Lab. exper iments on f i s h i n r i c n t e 
(ABS) as the l e a s t t o x i c d e t e r g e n t . P l a n t and animal exnerimon-
under n a t u r a l c o n d i t i o n s show no s i g n i f i c a n t d i f f ? r . ' n ce r : t . een 
the specimens exposed to the d e t e r g e n t s and the c o n t r o l -.'-^cimer--
Lopez-Zavaia , A. e t a l . ( l975) : The E f f e c t s of th-' A'^S, 
LAS and AOS D e t e r g e n t s of F i s h , Domostic Anir •!'-^  n 
P l a n t s . P rog . Wat. Technol . V o l . 7 , No. 2 , 7?T>=i?. 
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Morgan ( l975) s t u d i e d the p e s t i c i d e e f f e c t s upon the 
opercular rhythm of large mouth bass to i n d i c a t e i t s us^ fu lnes i 
as a bio-monitoring system to c o n t r o l adverse envi ronmenta l 
e f f e c t s on the aquatic ecosystem. The exper imenta l f i s h 
responded to the adverse environmental change of added toxic--^-
nts when their breathing rates increased over and above a 
defined l i m i t . 
Morgan, W.S.G. (1975) : Monitoring P e s t i c i d e s 3v ;.'o 5ns 
of Changes in E l e c t r i c Po ten t ia l Caused by F i s h Gn'^rcjl.-^r 
Rhythms. Prog. Wat. Technol. Vol . 7, No. 2 , 31-4C. 
Muniz e t a l . (1987) s tud ied high postspawning m o r t a l i t y 
due to i n f e r i o r autumn water q u a l i t y caus ing j u v e n i l i z a t i o n in 
brown trout in a c i d i f i e d areas . Exposure s i t e trout showed 
s i g n i f i c a n t but moderate s t r e s s responses and l^/. d i e d . The 
r e s u l t s are d i scussed in terms of p o t e n t i a l popu l a t i on e f f e c t s 
and p h y s i o l o g i c a l mechanisms, e . g . plasma volume r e d u c t i o n . 
Muniz, I , P . e t a l . (1987): P h y s i o l o g i c a l Responses of 
Brown Trout (Salmo trutta) Spawners and Postspa^ 'ners to 
Acidic Al -r i ch Stream Water, l.'at. Air and So i l P o l l . 
V o l . 36, Nos. 3 / 4 , 371-379. 
Murty e t a l . ( l983) studied the f e n i t r o t h i o n t o x i c i t y 
e f f e c t s on freshwater f i s h . Tox ic i ty of the compound dec rea se s 
with increase in s i ze and a s i g n i f i c a n t - ve cor rc? la t ion was 
found between increas ing concentrat ion of f e n i t r o t h i o n -^ nr* t<^.(^ 
2 uptake of l a b e o - r o h i t a . I t i s more toxic to f i s h t h . n 
mammals. 
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Murty, A.S. ( l 9 8 3 ) : Toxic i ty of E e n i t r o t h i o n to the Fish 
Mystus Cavasius and Labeo-rohita . Env. Poll-* V o l . X), 
225-232 . 
Narayanram and Sathyanesan (1987) describe the chromic 
toxic effects of an organophosphorus pesticide on the physio-
logy of reproduction in a teleost fish. Exposure of fish 
exhibited a significant inhibition of gonadal development ao'i 
gonadasomatic index. The results suggest that cythion may net 
directly on the gonads and/or through pituitary-gonadal axis. 
Narayanram, R. and A.G. Sathyanesan (l987): effects of 
Long-term Exposure to Cythion on the Reproduction of the 
Teleost Fish, Channa Punctatus (Bloch) . Env. Poll. Vol.44, 
No. 1, 49-60. 
Pickering (1983) studied chronic toxicity of wastewater 
effluent on fish embroys. There was no significant differ:>nce 
in hatchability between any effluent concentration and control. 
Survival and growth of fish in ^yi dechlorinated effluent vere 
significantly less than survival and growth of control fish. 
Pickering, Q.H. (i983): Chronic Toxicity to Fathead 
Minnow Pimephales promelas of Wastewater from a 
Conventional Wastewater Treatment System Receiving 
Organic Priority Pollutants. Env. Poll. Vol. 31, No. 2, 
105-117. 
I Reddy and Gomathy (l977) studied thetoxicity of thiodon 
to the catfish and effects of sublethal and lethal concentra-
tions of the pesticide on the respiratory metabolism of the 
fish. Thiodon is highly toxic and pesticide was shown to lower 
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oxygen consumption in contras t to the e l e v a t i n g e f f e c t of 
l e t h a l concentrat ions . 
Reddy, T.G. and S. Gomathy (1977): Tox ic i ty anH R e s o i r ^ t o r y 
E f f e c t s of P e s t i c i d e Thiodon on C a t f i s h , Mvstus v i t t a t u s . 
Ind. J . Env. Hlth. Vo l . 19, No. 4 , 360-363. 
Saxena and Sehgal (1986) studied the water q u a l i t y of 
r iver Kshipra showing considerable change th roughout the yea r . 
Th© s t u d i e s reveal t h a t the decrease in p r o d u c t i v i t y is mainly 
due to p o l l u t a n t s through sewage and i n d u s t r i a l d i s c h a r g e from 
r i v e r Khan which mix with r iver water. 
Saxena, A.B. and R. Sehgal ( l 9 8 6 ) : Phys ico-chemica l 
Conditions of Water in the River Kshipra (India) to 
Determine Fish P r o d u c t i v i t y . Ind . J . Env. S t u J . Vo l . •'b, 
Nos. 2 / 3 , 179-196. 
Schrier e t a l . (1987) s tud ied the t r a c e metal l e v e l s 
in f i s h in t roduced from a s b e s t o s by a l a n d s l i d e in Sumas Hiv^r . 
The f ind ings show elevated' l e v e l s of Mn and Ni in S'='ver--'l f is- , 
s p e c i e s . Three spine s t i c k l e back were founc-' to h^v- the 
highes t Mn and Ni l e v e l s . 
Schr ier , H. e t a l . ( l 9 8 7 ) : Trace Metal is F ish Exnosed 
to Asbestos Rich Sediments. V-'at. Air and Soil P o l l . \ ' o l . '^ , 
Nos. 3 / 4 , 279-291 . 
Stair et al. (l984) studied surface mining effects on 
growth population structure and food of creek chub fish. 
Results show that individuals from undisturbed streams were 
smaller and having greater body fat than those of disturbed 
streams. Population densities in disturbed streams were only 
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+ -t 
l / 3 r d of the undisturbed s t reams and dominated by 1 -p,n 11 ,^ge 
c l a s s e s . With increas ing d u r a t i o n and e x t e n t of minin > j i s t u r -
bance, both dependence on t e r r e s t r i a l food and tho no. of f i s h 
with empty stomachs increased . 
S t a i r , D,M. e t a l . ( l 9 8 4 ) : Comparison of Growth, 
Population Structure and Food of the Creek Chub Semoti lus 
atromaculatus in Undis tu rbed and Surface-Mining J i s t u r b e d 
Streams in Tennessee. £nv. P o l l . V o l . 35, No. 4 , 331-343. 
Stephenson ( l984) studied a r ap id r a n g e - f i n d i n q t e s t 
based on the increase in s u s c e p t i b i l i t y of f i s h to t o x i c a n t s 
at low oxygen c o n c e n t r a t i o n s . Salmo g a i r d n e r i , the r a inbov 
trout , was used in the t e s t . Substances l i k e a g r i c u l t u r a l 
chemicals . Oil a d d i t i v e s , de tergent s , d e t e r g e n t i n t e r m e d i a t e s , 
hydrocarbon s o l v e n t s , c a t a l y s t s and o t h e r chemicals \"ere t e s t e d , 
Stephenson, R.R. (1984): Evaluation of a Rapid ilange-
Finding Test for Use in Acute L e t h a l i t y Stufiies v/ith F i s h . 
Env. P o l l . V o l . 35, No- 1, 7 5 - 8 1 . 
Tandon and Dubey ( l983) s t ud i ed the t ox i c e f f e c t s of 
malathion and Dimecron on a freshwater f i s h . A c t i v i t y of 
Aldolase enzyme of l i v e r , brain and g i l l t i s s u e was founci to b-
increased as a r e s u l t of the breakdown of prote ins and the 
d i a b e t i c condi t ions due to p e s t i c i d e t o x i c i t y causing u l t i m a t e 
death of the f i s h . 
Tandon, R.S. and A. Dubey ( i 9 8 3 ) : Toxic a f f e c t s of Two 
Organophosphorus P e s t i c i d e s on F r u c t o s e - 1 , 6-Diphosphate 
Aldolase A c t i v i t y of Liver , Brain and G i l l s of the 
Freshwater F i sh- C l a r i a s b a t r a c h u s . Env. P o l l . V o l . 31 , 
No. 1, 1-7. 
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Vi-Aie and Calamar i ( l984) s t ud i ed the immune response 
in f i s h in o rder to v a l i d a t e the proposed water a u a l i t y c r i t e r i a 
f o r Cr , cd and cu . cadmium s l i g h t l y reduced the humoral immune 
response a t 1.0 and 10 ^g cd 1~ c o n c e n t r a t i o n s w h i l s t c r and 
cu were i n e f f e c t i v e a t 50 and 200 ^.g cr l " and 3C and ICC ^q 
cu l " c o n c e n t r a t i o n s . 
V i - A l e , G. and D. Calamari ( i 9 8 4 ) : Immune Response i^^ 
Rainbow Trout Salmo. g a i r d n e r i , Af te r Long-term Tr^^^tment 
wi th LQW Leve l s of c r , cd and cu . Env. P o l l . V o l . '^'^, 
No. 3 , 247-257. 
SUMNAARY 
The s t u d i e s r e v e a l t h a t t h -^d i spa r i t y betv/een safe concen-
t r a t i o n and the p e r m i t t e d l e v e l s of Zn and Cd i s note'^ 'orthy, 
i n d i c a t i n g the need for r e - e v a l u a t i o n of t o x i c i t y and safe 
l e v e l s of these m e t a l s . Al t o x i c i t y v a r i e d \\'i th both PM and 
l i f e h i s t o r y s tage in f i s h . Calcium can e x e r t a s i g n i f i - . a n t 
i n f luence on s u r v i v a l t imes of f i s h a t concen t r •tionn rf < IOC [i 
eq l " . A reasonab le agreement was found to e x i ^ t hetv/e-Mi 
expected and observed t o x i c i t y of Cu and ammonia in la'<'- f i sna . 
A d i f f e r e n t i a l r e d u c t i o n in f i s h r e s p i r a t i o n and ammoni"- ?xcr' — 
t i o n r a t e s was noted wi th i n c r e a s i n g c o n c e n t r a t i o n s nf Zr. ani 
Cu in w a t e r . The s u r v i v a l of t e l e o s t eggs for f e r t i l i n i t i o n 
to ha t ch ing inc reased wi th an i nc r ea se in PH from ^.r^ to 6 . 5 . 
The Suquin i s more t o x i c o g e n i c than Ekalux and fiogor. Black 
bu l lhead c o n t r a c t e d gas bubble d i s e a s e more qu ick ly under 
t o x i c than under l e n t i c c o n d i t i o n s . Toxaphene, a p e s t i c i d e 
: 212 : 
occurs at higher concentrat ion in lake s u p e r i o r f i s h . Hmbryo-
morta l i ty exceeded QO'A at PH 4 .5 and < 2-/. in PH 7.5 trp^atments 
and Al reduced the morta l i ty at PH 4.5 on ly . Minimum l^vo l s 
of trace metals were found in f i s h muscles and h igher in 
l i v e r and kidney. The contamination c o n c e n t r a t i o n d e c r e a s e s 
as f i s h i n g morta l i ty i n c r e a s e s . Dinitrobenzene e f f l u e n t e f f ec t 
on carp reduces oxygen consumption and NH- e x c r e t i o n and a l so 
i n t e r f e r e s with the metaoolism of the f i s h . The a c t i v i t i e s of 
ethoxycoumarine 0 -dee thy lase and epoxide hydrase were increased 
with a c i d i c water in the kidney. Lab- experiments on f i s h 
indicated ABS as the l e a s t tox ic detergent and b r e a t h i ^ a r ^ t e s 
increased in f i s h e s due to p e s t i c i d e s . J u v e n i l i z a t i o n was 
caused in brown trout in a c i d i f i e d areas due to i n f er ior autumn 
water q u a l i t y . Fen i tro th ion i s more tox ic to f i s h than mammal-
P e s t i c i d e exposure of f i s h exhibi ted a s i g n i f i c a n t i n h i b i t i o n 
of gonadal development and gonadasomatic index. 3urvi\ 'r, i ^nf! 
growth of f i s h in b-/. dechlorinted e f f l u e n t were s i g n i f i c a n t l y 
l e s s than that of control f i s h . Thiodon i s h igh ly tox ic and 
p e s t i c i d e was shown to lower oxygen consumption in c o n t r a s t 
to the e l e v a t i n g e f f e c t of l e t h a l concentra t ions . The decrease 
in f i s h product iv i ty in Kshipra r iver i s mainly due +o i n d u s t i _. 
and sewage p o l l u t a n t s . Elevated l e v e l s of Mn ^nd Nl in s-^ -.z-^ r'J 
f i s h s p e c i e s are introduced from asbestos by a l a n d s l i d e in 
sumas r i v e r . With increas ing duration and e x t e n t of mining 
dis turbance , b6th dependence on t e r r e s t r i a l food and the no. 
of f i s h with empty stomachs increased. r\ rapid i jnge f ind ing 
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t e s t based on the increase in s u s c e p t i b i l i t y of f i sh to t o x i -
cants a t low oxygen concentra t ions . A c t i v i t y of Aldolase enzynio 
of l i v e r , brain and g i l l t i s s u e was found to be i n c r e a s e d due to 
p e s t i c i d e t o x i c i t y and cd s l i g h t l y reduced the humoral immune 
response in f i s h at one to ten ^g ~ c o n c e n t r a t i o n s w h i l s t 
cr and cu were i n e f f e c t i v e a t 50-200 ^g ~ cr and 30-100 p,g 
cu concentra t ions . 
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lj.37 INTRODUCTION 
The papers presented deal with b io log ica l ly based '."ster 
quality s t u d i e s . The topics discussed are ol igochaetes as 
po l lu t ion i nd i ca to r s , o i l e f fec ts on seabirds and crus taceans , 
water qua l i ty management and microbiology, chemical and 
ecological e f fec t s of a peat l and-s l ide and models for p red ic t io 
of bioaccumulation f a c t o r s . 
Barnet t (l983) studied the d i s t r i b u t i o n , abundance and 
numerical dominance of ol igochaete species together >/,itii 
associated values of shannon-weaver d i v e r s i t y . 3cologicr:l 
j u s t i f i c a t i o n is offered and the role of T. benedene as a 
p l l l u t i o n indica tor i'n the humber discussed. 
Barnet t , B.E. ( i983) : Oligochaetes as Indica tors of 
Po l lu t ion in the Humber Estuary, with special Refer^nc- tc 
Tubificoides benedeni. £nv. P o l l . Vol. 30, No. 4, 2-^i-r^\ . 
Clark (1984) studied the decl ine in ank population kno-n 
to be caused by f loa t ing o i l . The recent evidences sugqe^- t^ 
the causes of decl ine as cl imatic and tha t o i l po l lu t ion is 
not genera l ly damaging the sea-bird popula t ions . 
Clark, R.B. (1984): Impact of Oil Po l lu t ion on Sea-b i rds . 
Hnv. P o l l . Vol . 33, No. 1, 1-22. 
Dussart (1982) describe a methodology in •nich, clqa^ 
protozoa, bac te r ia and other micro-organisms are iden-^.if ieri 
and counted using r e l a t i v e abundance s c a l e s . Canonical corre-
l a t i o n i s evaluated as an ana ly t i ca l tool for r e l a t i ng the 
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d i s t r i b u t i o n of micro-organism groups to water cheiriistry 
v a r i a b l e s . 
Dussart , G. (1982): A Pragmat ic Aporoach to ' a t " r ^u-^'^ i^-' 
Microbiology in a Clean River Area. Hnv. Pol^ . Vol , ^'^, 
No. 2, 97 -118 . 
Extence e t a l . (1987) d i s c u s s a method rf r e n o r t i ^ i 
water qua l i ty and a s s e s s i n g compliance wi th targp>ts, basod 
on the b i o l o g i c a l moni to r ing working p a r t y score sys tem. The 
t echn ique has the p o t e n t i a l to f u l l y i n t e g r a t e b i o l o g i c a l 
mon i to r ing i n t o an o p e r a t i o n a l r o l e . 
Ex tence , C.A. e t a l . ( l 9 8 7 ) : B i o l o g i c a l l y 3a<=ed ' . ' a t - i 
Qua l i ty Management. £nv. P o l l . V o l . 4 5 , No. 1, - " ^ I - ' I S . . 
Kasymov and Gasanov ( l987) s tud i ed t,ho in f luence -^  ^ o i l 
on tthe r e s p i r a t i o n and mass i n c r e a s e , o u a l i t y of g e n e r a t i o n 
and l a r v a l s t a g e s of the c r u s t a c e a n s . Minimal c i r t i c a l cc-^cftri-
t r a t i o n s for the c r u s t a c e a n s are .001 mg 1 of pheno l , 0 . 4 mg 1 
of o i l , O.lmg 1 of s o l a r o i l , 0 .01 mg 1 of g a s o l i n e and fuel 
o i l . 
Kasymov and Gasanov ( l 9 8 7 ) : E f f e c t s of O i l s TI-" Oi lpro '^uct 
on C r u s t a c e a n s . Wat. Air and So i l P o l l . Vo l . 16, ' Jos . l/?, 
9 - 2 2 . 
Killham (198"^"1 determined tho r a t i o of resoir-^'-
C : biomass i n c o r p o r a t e d C for m i c r o b i a l popu ln t io ' i s <^ ^ r i : 
and l e a f l i t t r e a f t e r exposure to env ironm-^ntai s tr^^ss.-s . 7^-^ 
r a t i o decreased wi th i n c r e a s i n g s t r e s s , sugges t i , . an i ic^-^as. " 
d i v e r s i o n of carbon from b i o s y n t h e s i s to maintenance energy 
r e q u i r e m e n t s . 
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Killham, K. (1985): A P h y s i o l o g i c a l Determination of 
the Impact of Environmental S tress on the A c t i v i t y of 
Microbial Biomass. EnV. P o l l - Vol . 38, No. 3, •83-?94. 
McCahon e t a l . ( l987) describe a p e a t land s l i d e 
fo l lowing a thunderstorm r a i n f a l l of a very r a r e i n t e n s i t y 
(104 .8 mm in 2.5 h) in r i v e r Tees r e s u l t i n g in chemical ch^.nqes 
in r i v e r water and a cosequent f i s h k i l l . Ef fec ts on t h e 
invertebrate fauna are a l so considered. 
McCahon, C.P. e t a l . (1987) : Chemical and E c o l o g i c a l Effec t 
on a Pennine P e a t - S l i d e . Env. P o l l . Vo l . 45 , No. 4 , ?75-289. 
Walker ( l987) proposes a model for the pred ic t ion of 
bioaccumulation fac tors (BFS) from k i n e t i c da ta ob ta ined from 
in v i t r o metabolism s t u d i e s . The r e l a t i o n s h i p between hal f 
l i n e s and BFS for t e r r e s t r i a l organisms i s d i s c u s s e d . The 
model i s useful in the pred ic t ion of b ioaccumula t ion of po l lu -
tants by a wide range of s p e c i e s . 
Walker, C.H. (1987): Kinetic Models for P r e d i c t i n g 
Bioaccumulation of P o l l u t a n t s in Ecosystems. Env. P o l l . 
V o l . 44 , No. 3 , 227-240. 
SUMMARY 
The studies reveal that oil pollution does not general y 
damage the sea bird population and minimal critical concentra-
tions of oil for crusteceans are also given. Methods reportiny 
water quality based on biological monitoring are discussed. 
Respired carbon: biomass carbon decreased with increasing stress 
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suggesting an increased diversion of carbon from biosynthesis 
to maintenance energy requirements. Effects of oeat Ipp.d slide 
on river water chemistry and a consenuent fish '<ill .•^r"' c.''-'scri-
bed and a model for the prediction of bioaccumulation o^ " ool'u-
tants is discussed. 
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1.38 INTRODUCTION 
The papers deal with land utilization impacts especially 
of agriculture and forestry along with geologic and atmospheric 
•factors on tha hydrogeochemistry of natural waters. Distribu-
tion of grazing and cattle movement patterns are also described 
to minimize degradation. 
Comans et al. (l987) studied the impact of the two main 
forms of land utilization, agriculture and forestry, on the 
hydrogeochemistry of natural water with reference to the 
c;-ierical composition of waters from uncultivated areas. Results 
reflect the differences in the evapctranspiration of these two 
vegetation types and also the difference in land use. 
C:omans, R.N.J, et al. (1987): Geochemical Studies in 
the Drainage Basin of the Rio Vouga, Portugal. W . 
Impact of Landuse on the Hydrogeochemistry of Natural 
.'aters in the Vouzela Region, anv. Geol. VJat. Sc ' . Vol. 9, 
:^ o. 2, 119-128. 
Fuller et al. (i988) studied some of the processes 
regulating concentrations of trace metals and Fe in soil 
solutions and stream water in a- clearcut watershed by deter-
mining changes in metal release by soil horizon, stand vegeta-
tion anc! elevation. Correlations of pb and Fe with (DOC) 
dissolved organic carbon suggested that mobilization of these 
metals was linked to DOC transfer. 
Fuller, R.D. et al. (1988): Forest Clearcutting Effects 
on Trace Metal Concentrations. Spatial Patterns in Soil 
Solutions and Streams. Wat. Air. and Soil Poll. Vol.40, 
185-195. 
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Murty ( l988) d e s c r i b e s watershed management as the only 
impera t ive and l a s t r e s o r t for the r e j u v i n a t i o n of r u r a l snviron-
ments to save the coun t ry from impending d e s e r t i f i c a t i o n . I t 
i n c l u d e s a l l , a s p e c t s of development of land and people for 
Reviving green f o l i a g e , r e s t o r i n g s o i l regimen and r e b u i l d i n q 
r u r a l economy. 
M u r t i , J . V . S . ( l 9 8 8 ) : Watershed Management in I n d i a . 
Groundwater News, Oc t -Nov . , 1988, 5 - 9 . 
Pickup and Chewings ( l988) d e s c r i b e a way of model l ing 
the d i s t r i b u t i o n of g r a z i n g and of g-onerating the p a t t e r n of 
movement by c a t t l e in a l a r g e paddock fo r a p a r t i c u l a r confiqur.i-
t i o n of wa te r ing p o i n t s , fence l i n e s and v e g e t a t i o n t y p e s . 
This i s a use fu l t oo l both for moni to r ing rangelando ar.ci ciasig-
ning p a t t e r n s of usage to opt imize p r o d u c t i o n ar\c' tc n in imize 
d e g r a d a t i o n . 
P i ckup , G. and v .H. Chewings ( ] 9 8 8 ) : 3stirr>=itinj th > 
D i s t r i b u t i o n of Graz ing and P a t t e r n s of C a t t l e ' o v - r . n t 
in a Large Arid Zone Paddock. An Approach Using I^ . i - t r i -
bu t ion Models and Landsa t Imagery. I n t n . J . Remote 
Sens ing , V o l . 9 , 1469-1489. 
Rapp e t a l t ( l987) examined r<=lat ionshlps b< t^w^>en v a t ^ r -
shed v a r i a b l e s and l akewa te r cr. 'T.l 'stry to i d e n t i f y tac tc - rs 
i n f l u e n c i n g lake s e n s i t i v i t y to a tmospher ic i n p u t s . Re<-,ijlt=; 
show the h i g h e s t d e n s i t y of a c i d i f i e d l a k e s u n d e r l a i n by non-
c a l c a r e o u s sed imentary r o c k s . 
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Rapp, G. Jr . e t a l . (1987): Geologic and AtTiosoberic 
Input Factors Af fec t ing vVatershed Chemistry in Urner 
Michigan. 5nv. Geol . V/gt. S c i . V o l . 9 , Ho- 2 , 155-171 . 
SUMMARY 
The s t u d i e s r e v e a l the e v a p o t r a n s p i r a t i o n of v^j-^t^tj 
and mobi l i za t ion of m e t a l s l i k e Pb and Fe i s l i nkoc t" L-i 
t r a n s f e r . D e s e r t i f i c a t i o n can be p reven ted by v.'atersheJ 
management. I t i s a l s o shown t h a t the h i g h e s t •^i'^nsity r •; 
a c i d i f i e d lakes arc underlain by non -ca l ca r eons sedimentary 
r o c k s . 
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1.39 INTRODUCTION 
The papers under study deal with different asnects of 
surface water studies on particulary rivers. The nain subjects 
discussed are: Fish growth in polluted rivers (Khalf et al. 
1984), storm and peak flow responses to forest harvesting 
(Miller et al. 1988), effects of atmospheric vanadium en u^rfac^ > 
waters (Montiel, 1975), Pre-cipitation quality variations durin-::; 
a Snowstorm (Schroder and Hedley, 1986), Morphometric analysis 
of paligad and kyarigad valley (Singh and Prasad, 1982); Aauatlc 
biology and stream ecology (Slack, 1980 )• chemical composition 
of snow-melt waters (Tranter et al. 1987) and used snow-qua lit/ 
and impact (Zinger and Delisle, 1988). 
Khalaf et al. (1984) describe a study undertaken to 
determine the age, growth and condition of Barbus. grypus in a 
polluted river in Iraq. The oldest fish was 12 years old. T^ e^ 
length and weight of the fish in each group v.'as much lower in 
comparison with lengths and weights of the species for similar 
age groups in (i)ther Iraqi waters. The results shov, very poor 
growth due to th« effect of pollution. 
Khalaf, A.N. et al. (i984): Age and growth of .Barbus 
Grypus Meckel from a polluted river. Env. Poll. Vol. 35, 
No. 1, 83-95. 
Miller, Beasley and Lawson (l988) compared the respons-^ s 
of stormflow and peakflow to three silvicultural treatments i". 
a small watershed in the Ouachita mountains of Arkansas. Cveral" 
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stormflow water yields did not increase significantly due to the 
forest harvest treatments apparently because of seepages. 
However, a treatment response was observed within one block ani 
there was clearly a difference in stormflow response between 
blocks of watersheds. 
Miller, E.L. et al. (l988): Forest harvest and Site 
preparation effects on storm flow and peak flov of 
Ephemeral Streams in the Ouachita Mountains - J. Inv. 
Qual. Vol. 17, No. 2, 212-218. 
Montiel-(1975) discusses the presence of vanadium content 
in rain water and its effects on the surface '•ator'^  of :jein^  
river in Paris region. The paper also discusses th' rcl'^  c* 
this element on phytoplankton contained in the 3e ine riv-^r. 
Results show its presence in rain water proportional to the 
quality of fumes present in the atmosphere. In rain vater V 
has no significant effect on the oxidation of SO2 into SO^. 
The activating effect on phytoplankton presents no difficjltie . 
for the natural media since the strong vanadium concentrations 
only last during the cold season, when the phytoplankton is 
not reproducing. 
Montiel, A. (l975): Vanadium in Rain water and effects 
on Surface Water. Prog. Wat. Tech. Vol. 7, Nos. 1/4, 
753-751. 
Schroder and Hedley (l986) describe variation in 
precipitation quality during a snowstrom in an urban environment. 
Maximum concentration of various elements v;as observed to occur 
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during the initial 3, 6, 25 and 12 hours. Concentrations of 
Be, Co, Li and V were less than the analytical detection limits 
during the entire storm. Lowest Ph values v/ere determined in 
samples collected during or immediately after periods of normal, 
maximum automobile traffic. 
Schroder, L.J. and A«G. Hedley (i986): Variation in 
precipitation quality during a 40 hour Snowstorm in an Urban 
Environment - Denver, Colorado. Intn. J. £nv. Stud. 
Vol. 28, No. (2 and 3), 131-138. 
Singh and Prasad (1982) analysed different mornhonetric 
attributes such as absolute and relative relief,dissection 
index, slope, drainage frequency and drainage density of the 
Paligad and Kyarigad valley the subdistributaries of Yamuna 
river. The paper also discusses the geological characteristics 
of the area. The higher values of morohometric attribut'-s 
show steeper nature of terrain with common undulating surf-ic-' , 
dissected topohraphy and high altitude. 
Singh, H.H. and H. Prasad (i982) : Morohometric anal'/-, is 
of Paligad-xKyarigad Valley: A Quantitative Anpro'c: . 
4th Ind. Geol. Cong. (Abst) Deptt. of 3eol. r*.M.'J., 
Section V, 109-110. 
Slack (1980 ) discusses on the 'Aquatic Biolcny -^nd 
stream ecology*, acol.ogical population'-, are dnfino'-! - •; irnirs 
of individuals of any one kind of organism. An c^cloi1c-!l 
community includes all the populations in a given area. The 
community and the nonliving environment function together as 
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an ecological system or ecosystem. Streams are incor.plote 
ecosystems in that much of the energy flov; is based on OTJ^' ic 
matter imported from the drainage la sin ana loav- 'v ionsLr-
export. The biological response to environmental -] t'i'"^  1 icn 
is the basis for ecological evaluation of water -c.aiitv. 
Because different types of pollution produco -Jiff-r^nt nio-
logical effects, the nature of change in the a'^\i=',tic biot^. 
can indicate the type of pollution event. 
Slack, K.V. (1980 ): Aauatic Biologv and Str'-^ an 
Ecology: Columbia Univ. Semi. Poll' ''v>.t. Reso., ]44_i'^2. 
Tranter et al. (l907) discuss tho chenical comnosition 
of melt waters collected within a remote sno\"-pac'< in tb. e 
Scottish Highlands modelled by the mixing of two comnon'^nts, 
concentrated from crystal surfaces and dilute from tb--^  inte-
riors of crystals. In general, melt waters becom'^ mor^ Uljt"' 
as ablation proceeds, and solute near to the surface of t'-^  
snow pack is rapidly leached. 
Tranter, M. et al. (1987): The Composition of Acidic 
Meltwaters during Snow-melt in Scoxti'^h Highlands. 
Wat. Air and Soil. Poll. Vol. ?6, No- (l an^ :') , Tb-Qc. 
Zinger and Delisli (1988) discuss tho n\j-litv an-
environmental impact of used snow discb.-^ raed in th^ 3^-
Lawrence river in A'.untreal Harbor. Analysis d'^ mo-^ s tr ^  ^-^  
varied quality according to its sources and the tim--^  it remains 
in the streets. Used snow from residential areas 'vas l^ss 
polluted than from commercial areas. Heavy metals in suspended 
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s o l i d s r e f l e c t the r i s k of b ioaccumula t ion v i a benthic o:-i^-)ni3ms 
Z inger and C E . D e l i s l i ( i 9 8 8 ) : Q u a l i t y of Us.^d Sno •• 
Discharged in S t . Lavvarence River in the r eg ion cf ^--^ 
Montrea l Horbor. V/^t. Air and Soi l P o l l * V o l . IQ, 
May, 47-57 . 
SUMMARY 
The s t u d i e s r e v e a l very poor f i s h growth in o o l l u t e d 
waters . Storm flow y i e l d s did no t i n c r e a s e du-^  ^.n for-^st 
harvest because of s eepages . Vanadium concent ra t ion^; hnv? 
no s i g n i f i c a n t e f f e c t on phytoplankton and o x i d a t i o n o^ 50^ 
i n t o SOq. P r e c i p i t a t i o n a u a l i t y v a r i a t i o n s d u r i m a snow 
storm in an urban environment are d e s c r i b e d . The b i o l o g i c a l 
response to env i ronmenta l a l t e r a t i o n i s the b a s i s for ecc lo i i c f l l 
e v a l u a t i o n of wa te r q u a l i t y . Mel twa te r s become mor^ d i l u t e 
as a b l a t i o n p r o c e e d s , and s o l u t e near to the su r face of the 
snow pack i s r a p i d l y l e a c h e d . Used snow from r e s i d e n t i a l 
a r e a s was l e s s p o l l u t e d than from commercial a r e a s . 
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1.40 INTRODUCTION 
This s e t of papers deal with p o l l u t i o n a l s tur i ios n" 
water bodies and s o i l s of western U.P . The main t o p i c s 
discussed are inorganic nutr ients in waters and s o i l s , 
i n d u s t r i a l e f f e c t s on metal composition of bank s o i l s , s"'-*im-^ n^^> 
r~ water contaminant i n d i c a t o r s , impact of metal p o l l u t i o n on 
recharge area, hydrochemistry of surface waters and chemical 
composition of major r i v e r s and l a k e s . 
I s r a i l i ( l979) carried out R-mode fac tor a n a l y s i s of 
the chemical data c o n s i s t i n g of 26 v a r i a b l e s from the a n a l y s i s 
of r a i n , surface and sub-surface waters and t h e i r r o l e in s o i l 
f e r t i l i t y * The a n a l y s i s revea ls nutr i ent sources of water and 
s o i l . I t a l so i n d i c a t e s the common source of suoply and thus 
may help in suggest ing the i r e f f e c t i v e control measures . 
I s r a i l i , S.H. (1979): Factors Af fec t ing The A v a i l ? h i l i t v 
of Inorganic Nutr ients in Water Bodies And s o i l s ". i t ^ 
Special Reference To Trace Metals in Th*? I n d u s t r i e ] ' ? - - ' 
B e l t of Western U.P. Proc. Symp. Concepts in Intf^r-
d i s c i p l i n a r y Teach, and Research, pp. 27-39 , 1979. 
I s r a i l i ( l980) studied metal c o n c e n t r a t i o n of .the> b^r-,'; 
sediments of Yamuna r i v e r reveal ing an increase in t h " cont^nt'^ 
of Fe, Mn» Cr, Mo, Cu, Pb, Zn and Ni . ^ o^th the water bo-1^s 
and bank s o i l s have been pol luted by untreated sewaoe, i n d u s t r l ^ 
wastes and agr icu l tura l runoff. The bank sediments shoi.^  h igher 
metal va lues than water and are thus more usefu l ns " 'a ter o o l l u -
t ion monitoring s e n s o r s . 
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I s r a i l i , S.H. (1980): Immediate I n d u s t r i a l Eff'^cts 
on the Metal Composition of Yamuna River Bank So i l s , 
D i s t r i c t Agra, U.P . , P re s . Gonf. Water. P o l l , anri Rpm. 
Meas. pp. 11-18. 
I s r a i l i (l980) studied the cause and extent of oo l l u t i o -
and 
in Yamuna, Hindon, Kali and Ganges r ivers / found th'^ ' s ianif icaT-o 
of sediments as metal a r r e s t e r s and po l lu t ion sensors . Hioh^r 
values of metals and non-metals are a t t r i b u t e d oa r t l y to 
a lkal ine nature of water and pa r t l y to high organic substances 
in water and associated s o i l s . 
I s r a i l i , S.H. (1980): Sediments as Ind ica tors of Water 
Contamination Inves t iga t ion in Four River Basins of 
North India . Special Pub l i . Jour . Science and Environ. 
pp. 1-7. 
I s r a i l i ( l98 l ) found out i n t e r r e l a t i o n s h i o bet-'^en 
various elements in r a i n , surface and ground water bc^i-^s in 
Central Yamuna bas in . The p lo t of var ious elements anC qrouo 
agains t other group show yearly s i g n i f i c a n t changes in th^ t r 
hydrochemical behaviour. Many metals show pos i t ive anc iT\/^r?'^ 
co r r e l a t i on indica t ing upset t ing in t h e i r normal hvdroch?inicai 
behaviour. 
I s r a i l i , S.H. (1981): Heavy Metal Po l lu t ion in Central 
Yamuna River Basin and I t s Impact on the Recharge area . 
I s r a i l i (l982) studied the chemical ona l i tv of s irfac" 
waters with special reference to heavy metal contents in Y^min-^ 
r i ve r drainage bas in . A gradual increasi* in Fo, Mn, Cr ^nd Mo 
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concentrat ions i s seen in south and north e a s t e r n p a r t s ar.H 
in Cu, Pb, Zn, Co, Ni and Li in c e n t r a l p a r t in sur face v a t e r s . 
Seasonal v a r i a t i o n s and l o c a l environmental condi t ions inflM'^nc'^ 
the metal concentrat ion . Point sources of an thropogenic m t u r e 
are the main sources of p o l l u t i o n in the reg ion . 
I s r a i l i , S.H. ( l 9 8 2 ) : Hydrochemistry of Surface V/ater 
of Yamuna River Drainage Basin and the Factors C o n t r o l l i n g 
the Metal Contents. Pres . Wat. Decade Inaug. Gem. on 
safe drink. V/at. pp. 1-13. 
I s r a i l i (I984)ci iscusses chemical composition of ma ior 
water bodies of western U.P. The r e s u l t s i n d i c a t e mor^ ^ 
d i s s o l v e d s o l i d s in the central part than in the v i c i n i t v of 
the Gang«8, Water bodies adjoining Yamuna are not s'jit.=^ble for-
i r r i g a t i o n and domestic purposes. Exceedinqly hin'- co-^ .t'^ 'nt 
of f luor ide has been observed in v;aters of areas bor" r i n ^ 
Rajasthan. Proper control on p e s t i c i d e and f e r t i l i z e r doses 
in Ganges command area i s suggested. 
I s r a i l i , S.H. (1984): Chemical composi t ion of ."aior 
Rivers And Lakes of Western Uttar P r a d e s h . :<eynote 
Paper Nat. Conf. P o l l . S tr . Maj. Ind . Riv. B a s i n s . 
pp. 1-14. 
SUMMARY 
The s tud ies reveal that bank sediments are more useful 
as water p o l l u t i o n monitoring sensors and the f a c t o r a n a l y s i s 
revealed nutr ient sou rces of water and so i l^ T h e h i n h e r va lues 
of metals and non-meta ls are a t tr ibuted to a l k a l i n e n - t u r e of 
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water and high organic substances. Many metals show positive 
and inverse correlations indicating upsetting in th'-^ ir nor-n^ l 
hydrochemical behaviour. Point sources of anthrooooen ic n^ t'^ r*-
are the main sources of pollution in Yamuna drainage basin anr' 
exceedingly higher fluoride concentrations in the wators o^ 
areas bordering Rajasthan have been observed. 
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SECTION 2 GROUND WATERS 
2.1 INTRODUCTION 
All the papers mentioned deal with the different aspects 
of groundwater pollution. Eight of the papers discuss the 
effect on the groundwater quality caused due to Effluent 
and sewage disposal(Edworthy et al. 1978), urbanization 
(Karnieii et al. 1984), gas well blow out(Kelly et al. 1985), 
chemical fertilizers (Kondratas et al. 1988), acidmine drainage 
(0' bara et al. 1985), waste percolation (Riha, 1977), landfill 
leaehate (Rusael et al* 1988), and ash disposal ponds (Simslman 
et al» 1987). Other topics discussed are groundwater movement 
by fluorescent dyes, inorganic compounds from River infiltration, 
movement of inorganic contaminants, septic tank fecal coliform 
pollution, prevention of pollution by woody vegetation, pollution 
transport in a shallow aquifer, groundwater flow in a hazardous 
watte disposal facility, evaluation of environmental consequences, 
parameter estimation through tracer tests, artificial recharge 
and pollutant evolution, survival and transport of Hepatitis 
A Virus (HAV), and use of physical models in groundwater 
pollution studies. 
Aldous and Smart (l988) discuss tracing of groundwater 
movement in abandoned coalmines by using fluorescent dyes. In 
shallow mines sulphorhodamine (orange fluorescent dye) provides 
a powerful hydrogeological tool for determining groundwater flow. 
: 231 : 
But in deep abandoned coalmines various dyes exhibit a non-
conservative behaviour due to adsorption onto ferric hydroxide 
deposits. In this case high concentration dyes commensurating 
with the aesthetic and toxicological conditions should be used. 
Aldous, P.J. and P.L. Smart (1988): Tracing Groundwater 
Movement in Abandoned Coalmined Aquifers Using Fluorescent 
Dyes. Groundwater Vol. 26, No. 2, 172-178. 
Chen (1988) discusses the groundwater contamination in the 
vicinity of 17 Lakeshore septic tank systems in North east and 
Eastern New York State. Concentrations of fecal coliforms, P, N, 
CI, D.O., and conductivity were measured in test wells to obtain 
information on the degree of groundwater pollution. The depth to 
the groundwater from ground surface and the distance of the ground-
water from the discharge point of the sewage system are main fac-
tors influencing pattern and severity of groundwater contamination 
Chen, M. (1988): Pollution of Groundwater by Nutrients and 
Fecal Coliforms from Lakeshore Septic tank Systems, .'.'at. Air 
and Soil Poll. Vol. 37, 407-417. 
Drai et al. (1987) discuss the movement of inorganic 
contaminants in groundwater. Chemical reactions with minerals 
occur in groundwater flow in permeable media to produce zones of 
constant solid and aqueous phase composition. The theory they 
present when applied to contaminant transport indicates that a 
significant amount of contaminant initially precipitated can be 
redissolved during subsequent flow, and the patterns thus evolved 
can indicate nature of the contaminating source. The paper 
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presently examines the case for non-uniform boundary problems 
which find practical importance when finite amounts of inorganic 
contaminant are released into the environment. 
Dria, M.A. et al. (1987): Interacting precipitation/ 
Dissolution Waves: The movement of Inorganic Contaminants 
in Groundwater. Wat. Reso. Res. Vol. 23, No.11, 2076-2090. 
Edworthy et al. (1978) discuss the effects of sewage sludge 
and effluent disposals on the quality of groundwater in the United 
Kingdom. A drilling and sampling programme on the chalk, the major 
aquifer, indicate some of the risks to the groundwater quality of 
the area that may arise in the short and long term. 
Edworthy, K.J. et al, (1978): The effect of Disposal of 
Effluents and Sewage Sludge on Groundwater quality in the 
chalk of the United Kingdom. Proc. 9th Intn. Conf. v/at. Poll. 
Res. Prog. Wat. Tech. Vol. 10, No. (5 and 6), 479-493. 
Ehrenfeld (1987) describes the role of woody vegetation for 
groundwater pollution control from septic tank leachates. Removal 
of nitrogen from septic tank leachate by woody vegetation was 
studied in Pine upland, Oak upland and hardwood wetland habitate 
of New Jersey Pinelands. Plant response was studied at sites 
involving septic tank leach fields and matched control sites for 
e^ch habitat type. It is suggested that only by augmenting natural 
vegetation with supplementary tree plantings can upland vegetation 
be utilized to reduce nitrogen movement to groundwater from septic 
systems in sandy soil. 
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Ehrenfeld, J.G. (1987): The Role of Woody Vegetation 
in preventing groundwater pollution by Nitrogen From 
Septic Tank Leachate. Wat. Res. Vol. 21, No. 5, 605-614. 
Gunten et al. (l986) discuss the behaviour of dissolved 
inorganic compounds during infiltration of river water into the 
adjacent aquifer at the Galtt River, Switzerland. The concen-
trations of NO3, PO^, Cr, Cu, Zn , Cd and Pb in the near 
infiltration field are subject to seasonal variations triggered 
probably by temperature dependent biological processes influen-
cing parameters like PH, redox potential and complexing agents. 
Inorganic pollution extent is still much below the drinking 
water standards but for cd, reaches the toxicity limit for 
aquatic organisms* 
Gunten, H.R.V. and T.P. Kull (1986): Infiltration of 
Inorganic compounds from the Giatt River, Switzerland, 
into a groundwater aquifer. Wat. Air. and Soil Poll., 
Vol. 29, No. 3, 333-346. 
Inglis et al. (1986) discuss the pollutant transport in 
a shallow unconfined aquifer in northern perry township in 
Ohio, U.S.A. The aquifer consists of lake beach and less 
permeable lacustrine plain deposits. Groundwater flow is 
generally towards Lake Erie from south and north and is 
controlled by the top of a till. The areal distribution of 
chloride and nitrate concentrations indicate that road salt 
runoff easily infiltrates the aquifer and that nitrate may be 
sourced from fertilizer application. 
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Inglis, J.M. et al. (l986): Pollutant Transport in a 
Shallow Unconfined Aquifer in Perry, Ohio, Env. Geol. 
Wat. Sci. Vol. 8, No. 4, 237-245. 
Karnieli et al. (l984) discuss the environmental 
degradation caused by perched water tables as a consequence 
of urbanization in the Israeli town of Dimora, situated in an 
arid region in the south of the country. For environmental 
improvement the following guidelines are proppsed: Terracing 
and planting of the watershed to increase evapotranspiration, 
lowering of water table by pumping, diverting the water to 
suburban parks and replacement of steel and cement pipes by 
a non-corrodible plastic pipe system. 
Karnieli, A. et al. (1984): The Effect of Urbanization 
in an Arid Region: Formation of a Perched Water Table 
that caused Environmental damages. Env. Geol. Wat. Sci. 
Vol. 6, No. 1, 51-63. 
Kelly et al. (i985) describe the findings obtained 
from waterwells sampled near north Madison, Ohio, following 
a gaswell blowout that injected large amounts of CH^ into 
near surface groundwater. Analyses showed elevated levels 
of Fe, Mn, Ca, sulfied, Alkalinity and PH and low levels of 
D.O., SO4 and NO3 in CH^ affected wells compared to unaffected 
wells. Computer simulation and laboratory experiments agree 
with the field data with regard to the effects of CH^ on ground 
water chemistry. 
Kelly, W.R, et al. (i985): The Effects of a Gas well 
Blowout on Groundwater Chemistry. Env. Geol. Wat. Sci* 
Vol. 7, No. 4, 205-213. 
: 235 : 
Kondratas (l988) discusses the results of a special 
experiment conducted under field conditions to study the effects 
of chemical fertilizers on the chemical composition of ground-
waters* It was established that chemical fertilizers have a 
substantial effect on drainage waters and a lesser effect on 
groundwaters. The by-products of fertilizers - chlorides, 
sulfates and calcium are the principal components of the change 
in the composition and mineralization of the drainage and 
groundwaters. 
Kondratas, A.R. (i988): Field Studies of the Effect of 
Chemical Fertilizers on the Quality of Ground and 
drainage waters. Wat. Reso. Vol. 14, No. 2, ISl-lAl. 
Mixon (i988) presents a conformal mapping solution to 
the accompanying groundwater flow in a hazardous waste disposal 
facility located in a saturated soil modifying the watertable 
and the capillary fringe zone. The solution allows one to 
display, in two dimensional approximation, the flow net around 
an excavation in terms of the capillarity, local geometry and 
flow properties. 
Mixon, F.O. (1988); Saturated and Capillary Fringe 
Groundwater Behaviour near an Excavation. Groundwater 
Vol. 26, No. 2, 148-155. 
Nelson (l977) presents the requisites for evaluating one 
important area of environmental consideration, that of ground-
water contamination. Such requisites form the basis for two 
new distributions which effectively summarize the many hydrologic 
: 236 : 
and geologic e f fec t s for easy use by decision-makers to determim 
the expected environmental consequences. F i r s t , those r e s u l t s 
needed to evaluate the consequences of any subsurface contami-
nation problem are considered q u a l i t a t i v e l y and become the 
ba s i s for a complete eva lua t ion . Next, the geologic and 
hydrol ic evaluat ions needed to obtain the data for the a r r iva l 
d i s t r i b u t i o n s are descr ibed . 
Nelson, R.W. ( l977) : Technical Requirements and Analysis 
Methods for Evaluating the Environmental Consequences of 
Groundwater Contamination, Prog. Wat. Tech., Vol. 9 , 167-181 
Obara (i985) determined the e f f ec t s of run6ff from 
abandoned surface coalmines on the groundwater from the analyses 
of 18 na tura l spring water samples within the west fork of the 
Obey River watershed, Overton County, Tennessee. Six springs 
affected severely were deemed unf i t for dringking purposes. 
Remaining springs were found unaffected. The proximity to 
surface mines, e leva t ion a t the outflow and geology of the 
surrounding S t ra ta determined the qua l i ty of the groundwater. 
0 ' Bara, C.J . and R.D. Estes ( l985) : Acid Mine Drainage 
Contaminates Groundwater of a Tennessee Watershed. Env, 
Geol. Wat. Sci- Vol . 7, No. 3 , 159-161. 
Rainwater e t a l . (1987) consider i n - s i t u es t imat ion 
of parameters in chemical models descr ibing groundwater 
p o l l u t a n t t r anspor t and f a t e . A streamline advective solute 
t r anspor t model incorporat ing the chemical model of i n t e r e s t 
i s scaled to apply to a l l s t reamlines in the flow system. 
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This mathematical model i s combined with the measured e f f luen t 
data and a nonlinear es t imat ion procedure ( tested in cont ro l led 
labora tory experiments) to est imate the parameters in the 
chemical models. 
Rainwater, K.A. e t a l . (1987): Parameter Estimation 
Through Groundwater Tracer Tes t s . Wat. Reso. Res. Vol . 23, 
No. 10, 1901-1910. 
Riha (l977) presents a repor t based on a s e r i e s of 
i nves t iga t ions car r ied out since 1971 in the v i c i n i t y of a 
chemical p lan t a t West Footscray, V i c t o r i a , Aus t ra l ia d e s c r i -
bing the s p a t i a l d i s t r i b u t i o n of contaminated groundwater a t 
various times before and a f te r Apr i l , 1974. Boreholes (more 
than 50) indicate high concentrat ions of phenolic substances. 
The maximum concentrat ion in the upper aquifer was 608 mg/l 
in 1971, which decreased to 463 mg/l a f t e r the in t roduct ion of 
an e f f luen t . t r ea tmen t p l an t in April 1974. 
Riha, M, (1977): Hydrochemical Effects of Waste 
Perco la t ion on Groundwater in Basal t near Footscray, 
V i c t o r i a , Aus t r a l i a , Prog. Wat. Tech. Vol . 9 , 249-266. 
R ize t e t a l . (1977) discuss the use of an a r t i f i c i a l 
recharge p i l o t p lan t to inves t iga te the evolut ion of var ious 
p o l l u t a n t s during perco la t ion of the water from the b a s i n ' s 
supply system to the aquifer through the successive s o i l zones. 
The compounds tha t were introduced separa te ly a t d i f f e r en t 
concentra t ions are a heavy meta l l i c s a i l , anionic and non 
anionic de te rgen t s , hydrocarbons and phenols and organochlor l -
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nated pesticides. A certain delay in penetration was observed 
for the non-biodegradable compounds while tht passage of the 
biodegradable compounds into the surface layer was rapidly 
stopped by acclimatization of the biotope. 
Rizet, M. et al. (1977): Pilot Plant Investigation of 
the Evolution of various Pollutants during Artificial 
Recharge of an Aquifer by a Basin. Prog. Wat. Tech. 
Vol. 9, 203-215. 
Russel et al. (i988) describe the leachate migration 
from the Lantana Landfill, located in south east Florida, 
rising 40 to 50 feet above the ground level and consisting 
of compacted garbage and trash, towards a nearby lake. Concen-
trations of CI, ammonia and nitrate wtr* observed to be elevated 
in the contaminated plume along the eastern perimeter of the 
Landfill. Geoelectric, lithologic and water quality data 
analyses indicate that surface geophysical techniques were 
successful in determining the areal and vertical extent of 
leachate migration at this location. 
Russel, G.M. and A.L. Higer (l988)t Assessment of 
Groundwater Contamination near Lantana Landfill, SE 
Fluorida. Groundwater Vol. 26, No. 2, 156-164. 
Simsiman et al.(l987) investigated the impact of fly 
and bottom ash disposal ponds on groundwater quality at the 
coal fired Columbia power plant at Portage, Wis, U.S.A. A 
three year monitoring programme established the existence of 
large B, Na, and So^ plumes in the groundwater system surrounding 
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the ash disposal area. The secondary fly ash settling pond 
was the major source of B and So^ while the main source of 
Na was from previous releases, from the use of Nag Co^ to 
condition fly ash, to the aquifer. 
Simsiman, G.V. et al. (l987)i Effect of Ash Disposal 
Ponds on Groundwater quality at a Coalfired Power Plant. 
Wat. Res. Vol. 21, No. 4, 417-426. 
Sobsey et al. (l986) determined several aspects of the 
behaviour of Hepatitis A virus (HAV) in groundwater, wastewater, 
and soil systems and also compared it to the behaviour of two 
enteric viruses: Poliovirus Type I and echovirus Type I. 
Specifically their adsorption and survival in groundwater, 
wastewater and soils and their survival and transport through 
unsaturated miniature soil columns intermittently does with 
virus laden ground — - or wastewater have been studied. Their 
long survival and migration through unsaturated soils helps 
to explain why HAV can contaminate groundwater and cause out-
breaks of groundwater borne disease. 
Sobsey, M.D. et al. (1986): Survival and Transport 
of Hapititis A virus in Soils, groundwater and wastewater 
Wat. Sci. Tech. Vol. 18, No. 10, 97-106. 
Z i l l i o x , e t a l . (1975) describe the t f f e c t s of hydrodynar|lic 
. / 
processes on the development of groundwater po l lu t ion by the * 
use of physical models providing inves t iga to r s with physical 
i n t u i t i o n in the ana lys is of water flow phenomenon. Owing to 
th i s methodology the authors have been able to make a laboratory 
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study of the fundamental processes and analyse their influence 
both on direct pollution through seepage by a soluble chemical 
substance (Brine) into the saturated aquifer and on the 
contamination of groundwater from contacts with an impregnation 
body (petroleum product). 
Zilliox, L and P. Muntzer (1975): Effects of Hydrodynamic 
Processes on the Development of Groundwater Pollution; 
Study on Physical Models in a saturated Porous Medium. 
Prog. Wat. Tech. Vol. 7, Nos. (3 and 4), 561^568. 
SUMMARY 
The studies reveal that depth from ground surface and 
distance from the discharge point of the sewage system are 
factors influencing pattern and severity of groundwater 
contamination. High concentration fluorescent dyes are 
used in deep abandoned coalmines for t±acihg of groundwater 
movement and inorganic contaminants movement indicate that 
a significant amount of contaminant initially precipitated 
can be redissolved during subsequent flow. Nitrogen movement 
to groundwaters from septic systems in sandy soil can be 
reduced by augmenting natural vegetation with supplementary 
tree plantation. The areal distribution of chloride indicates 
that road salt runoff easily infiltrates the aquifer. CH^ . 
injection showed elevated levels of Fe, Mn, Ca, sulphide and 
PH and low levels of D.O., So. and No- in the wells, chemical 
fertilizers have a lesser effect on groundwaters as compared to 
drainage waters. A mapping solution allows one to display the 
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flow net around an excavation. The proximity to surface mines, 
elevation at the outflow and Geology of the surrounding strata 
determine the quality of groundwater. Spatial distribution of 
contaminated groundwater and in situ estimation of parameters 
in chemical models are discussed. Passage of biodegradable 
compounds into the surface layer was rapidly stopped by accli-
and 
matization of the biotope /surface geophysical techniques were 
successful in determining the areal and vertical extent of 
leachate migration from a landfill. Th© secondary fly ash 
settling pond was the major source of B and So^ in groundwater 
near a coal fired power plant. Lastly behaviour of HAV in 
groundwater and study of physical models in saturated porous 
media is described. 
2.2 INTRODUCTION 
This set of 21 papers mostly deal with .the studies of 
groundwater resources and their impact and management. Five 
of the papers discuss groundwater management in Aligarh, 
Sultanpur, Chambal, Jodhpur and Barmar districts of India 
and Boshan City of China. Four papers describe water quality 
conditions in coastal aquifiers of Veraval, Eastern ghats and 
Vishakhapatnam Coast, India and S.E. Coast of China. Two 
papers discuss geothermal water resources (Sinha and Srivastava, 
1988) and Geothermal water for urban construction (Weming, 1987). 
Three more papers describe groundwater resources of Philippines, 
NW Bihar with environmental implications, and Bijnore (U.P.) 
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with its environmental impact. Rest of the seven papers 
discuss hydro-geology of australian «§apital teritory; 
specific conductance response to environmental conditions; 
geostatics in groundwater pollution estimation, protection 
of groundwater from airport oil pollution; formation mechanism 
of depression cone; phreatic effect of water supply and 
domestic septic tank effluents. 
Ahmed et al. (l988) present a comprehensive hydrology 
of the A.M.U. Campus in terms of quantity, quality and the 
impact of over exploitation of groundwater and suggests 
measures to contain the adverse effects on the aquifer system 
of the area. Some of the immediate remedial measures suggested 
are properly spaced tubewells tapping deeper aquifers, restric-
ted domestic and agricultural use of groundwater and recharge 
through unlined canals. 
Ahmed, M.S. et al. (i988): Groundwater management and 
water Balance Studies of AMU Campus, Distt. Aligarh (U.P.). 
J. Engg. Geol. Vol. 17, No, (l and 2) 7-13. 
Bagade (l983) discusses the progressive water quality 
deterioration in coastal aquifer of Saurashtra extending from 
Varaval to Mangrol in Junagarh Distt. of Gujrat state. 
Hydrological evidences revealed lateral ingress of the 
seawater as the significant cause of the quality deterioration. 
Geologic and hydrologic conditions of the study area permit 
development of spreading channel method for artificial recharge 
as the best effective remedial measure. 
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Bagade, S.P, (i983): Waterquality Deterioration in 
Coastal Aquifer in Varaval Area - its prevention and 
control by Artificial Recharge Practices. Proc. Semi. 
Assess., Develop, and Mang. Groundwater Reso. New Delhi, 
Vol. 1, 335-344. 
Evans (l987) synthesised groundwater studies of the 
Australian capital Territory (A.C.T.) and environs, since 1954. 
Hydrological data analysis defines the distribution of bore 
yield and groundwater chemistry for the regional aquifers of 
the ACT and environs. The aquifers are composed of fractured 
sedimentary, volcanic, and Igneous rocks and limited unconsoli-
dated sediments in several different physiographic settings. 
Groundwater yield is mostly obtained for the top 40 m of bores 
and boreholes deeper than ICXD m failed to improve yields and 
are generally dilute < 1200 mg TDS/L. 
Evans, W.R. (i987): Hydro-geology of the Australian 
Capital Territory and Environs. Bureau of Min. Reso., 
Geol. and Geophysics, Australian Govt. Publithing 
Service, Canberra, Report No* 263, pages 30. 
Flora et al, (l982) discuss the response of specific 
conductance to environmental conditions in the Everglades 
National Park, Florida (USA). Specific conductance was found 
to respond to a variety of natural and man made environmental 
changes and proved to be an important management tool serving .' 
as an early indicator of potentially broad changes in water 
quality . 
Flora, M.D. and P.C. Rosandahl (l982): The Response of 
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specific conductance +0 Environmental conditions in the 
Everglades National Park, Florida, Wat. Air and Soil 
Poll. Vol. 17, 51-59. 
Istok et al. (1988) present the theoritical and numerical 
procedures needed to combine local estimates to obtain global 
estimates for the mean contaminant concentration in any speci-
fied portion of the plume. Kriging, a geostatistical technique, 
can be used to obtain the best, linear, unbiased estimates of 
contaminant concentrations at points within a contaminant plume 
from a set of measured contaminant concentrations. The use of 
the developed methods is illustrated by a set of measured ground 
water contaminant concentrations. 
Istok, J.D, and R.M, Cooper (l988): Geostatics Applied 
to groundwater pollution III, Global Estimates, J. Env. 
Engg. Vol. 114, No. 4, 915-928. 
Luis (i987) discusses the results of a hydrological 
investigation conducted for Cagayan Deoro city water district 
(COWD), Northern Mindano, Phillippines and the local water 
utilities administration which showed that groundwater develop-
ment through deep and/or induced infiltration wells was the 
best solution to the City's water problem. The investigation 
also showed other potential sites for groundwater development 
by correlating geological, hydrological and geomorphological * 
information. 
Luis, R.M. (1987): Groundwater Resources of Cagayan. De oro 
City, Northern Mindano, Phillippines Geol. Soc. Hong Kong, 
Bull. No. 3, Oct. 543-560. 
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Roy et al. (1987) discussed the environmental strategy 
for optimum utilization of water resources in Sultanpur Distt. 
(India). Geo-environmental problems vis-a-vis the groundwater 
result from the alignment of Sarda Shayak Canal system being 
located within the shallow groundwater zone. Reorientation of 
irrigation system by exploiting shallow groundwater zones and 
water supply by lift irrigation in deep groundwater zones. 
This would reduce waterponding and ameliorate water scarcity 
conditions and will make marshy land habitable to improve 
agricultural productivity. 
Roy, S. et al. (1987): Environmental Strategy for optimum 
utilization of water Resources in Sultanpur District J. 
Engg. Geol. Vol. 16, Nos. (3 and 4), 83-92. 
Siddiqud (l988) deals with the hydrogeology and ground-
water conditions including waterlogging problems and their 
remedial measures in parts of Bhind, Morena and Gwalior Dist-
ricts, forming parts of Chambal command area, M.P.A. proper 
planning, survey and investigation coupled with better water 
and land management practices may be able to minimise much of 
the water logging and salinity problems in the command area 
developments having shallow water table conditions. 
Siddique, M.A, (1988): Environmental Management and 
control with special reference to groundwater conditions * 
and waterlogging problems in parts of Chambal Command 
Area (MP): J. Engg. Geol. Vol. 17, No. (1 and 2), 15-26 
Theme III. 
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Singh (l988) describes the environmental Implications 
of the groundwater resources of North west Bihar, India. 
These offer rich potentiality for agricultural and drinking 
purposes lacking proper management and affecting the area in 
terms of much less than optimum yield from crops. Studies 
to ensure proper cropping pattern agreable with the groundwater 
conditions are also lacking. A proper management is of utmost 
importance. 
Singh, S.K, (i988): Groundwater Resources of North-
western Bihar and its Environmental Implication. 
J. Engg. Geol. Vol. 17, No. (l and 2), 1-6, Theme III 
Sinha et al. (1988) incorporate a brief account of low 
enthalpy thermal manifestation of Todabhim - Lalsot belt of 
£. Rajasthan attempt to focus the attention of the user 
agencies for its speedy and judicious exploitation. The 
aquifer for thermal fluid was found to be fractured Quartzite, 
Phyllite and Schist overlain by a talus/scree 50 m thick another 
aquifer. Watertable depth varies from 3 m to 30 m with 30° -
48°C surface and 40° - 175°C reservior, temperatures. Tubewell 
yield ranged from 10 to 150 m /hr of fresh and bicarbonate type 
water. 
Sinha, R.K. and S.S. Srivastava (1988): Geothermal Water 
Resources of Todabhim - Lalsot Belt, Eastern Rajasthan. J. 
Engg. Geol. Vol. 17, Nos. (l and 2 ) , 65-69, Theme III. 
Sivasari (l988) discusses the groundwater quality from 
open and borewell sample studies with an emphasis on the salt-
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water contamination of coastal aquifers of Vishakhapatnam, A.P. 
Pollution occurs in solid , liquid and gas forms. The important 
sources of pollution in the urban area are wastes and sewages 
from septic tanks, cesspools and disposal channels and seawater 
adds on more dimension to the problem of pollution in coastal 
tracks. To control groundwater contamination, minimizing 
groundwater utilization and checkup to control septic tank 
leakages are the two important suggestions. 
Sivasari, T. (i988): Field Report: Contamination of 
Coastal Aquifers of Vishakhapatnam Coast (A.P.). 
Groundwater News Oct-Nov., 73-77. 
Suryanarayana et al. (1982) explain the hydrogeochemistry 
of groundwaters, with reference to lithology of aquifers and 
environmental factors such as climate, topography and drainage 
in Eastern Ghats, South India. The study area constitutes two 
locations in distinct physiographic units at each place, i.e. 
on hill peaks and foothills. The groundwaters of similar 
physiographic regions at both the places exhibit similar geo-
chemical behaviour. On higher altitudes, the waters are acidic, 
low dissolved solids below 200 mg/l and hardness of 20 mg/l to 
160 mg/l classifying them as soft to moderately hard. On the 
plains, waters are alkaline, high dissolved solids upto 2000 mg/l 
and hardness upto 640 mg/l. 
Suryanarayana, K. and G.K. Rao (1982): Impact of 
Environment on Quality of Groundwater in Eastern Ghat. 
4th Ind. Geol. Conf. (Abst.), Sect. V, Deptt. of Geol., 
B.H.U., 114-115. 
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Svoma et al. (1984) discuss the protection of groundwater 
from oil pollution in the vicinity of airports. In rock forma-
tions, oil hydrocarbons spread as a separate layer as well as 
in solution. Prevention is the most effective way of protecting 
groundwater from oil pollution. Vapex filters have proven very 
satisfactory for purifying the contaminated waters of the chalk 
aquifer, 4t the Prague Airport, polluted among other things 
3 
by a leak amounting to 300 m of av ia t ion kerosene. 
Svoma, J . and V. Houzim (1984): P ro tec t ion of groundwater 
from o i l po l lu t ion in the v i c i n i t y of A i rpo r t s . Env. Geol. 
Wat. Sc i . Vol. 6, No. 11, 21-30. 
Tiansheng (l987) gives a demonstration of the formation 
mechanism of a groundwater depression cone in the urban Han-gu, 
Tang-gu and Da-gang areas of the Tianjin coas ta l p l a i n , China. 
The author proposes a new view oft the a l imentat ion and forming 
age of the groundwater in the region . A scheme for the general 
planning of the coas ta l p la in region, providing for the reason-
able exp lo i t a t i on and u t i l i z a t i o n of groundwater resources and 
for p ro tec t ion agains t po l lu t i on , has been suggested. 
Tainsheng, C. (1987): A study on the Formation and 
evolut ion Tendency of Groundwater in T i a n j i n ' s Coastal 
P la in Region. Geol. S o c Hong. Kong, Bul l . No. 3, Oc t . , 
511-524. 
Tyagi and Rana (1988) descr ibe a case study for Bhiwani 
c i t y , Haryana, India regarding problems and remedial measures 
for seepages from the sedimentation storage tanks of drinking 
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water supply and other disposal of sewage in the urban area. 
Findings show a mound built up by enormous sewage Just below 
the city. The sewerage system much above the watertable 
earlier has now after-13 years been sumerged under water 
creating the possibility of groundwater pollution. 
Tyagi K.C. and N.K. Rana (1988): Phreatic Effect on 
Water supply and Disposal Schemes - A case study in 
Haryana. Proc. All India Semi. Groundwater, 
Development, Lucknow, (Feb.), 54-60. 
Wadhawan (1987) discusses the geoenvlronmental Management 
of Desertic Tract in parts of Jodhpur and Barmer districts, 
Rajasthan, India. Surface water scarcity, brakish groundwater, 
aeolian erosion and sedimentation and over exploitation are 
the chief geo-environmental hazards. Delineation of quaternary 
palaeo channels as potential aquifers for upper catchment 
runoff storage, water conservation, blending (suitable) of 
local brakish and imported sweet water, dune stabilization 
through silvipastoral vegetation, optimum extraction of the 
available construction material and promotion of renewable 
solar and wind energy utilization are suggested. 
Wadhawan, S.K, (l987): Geoenvlronmental Management of 
the Desertic Tract of Jodhpur and Barmer Districts, 
Rajasthan, India, J. Engg. Geol. Vol. 16, No. (3 and 4 ) , 
93-104. 
Weming (l987) discusses the uses of geothermal waters 
for the urban construction of Tianjin, China, where water 
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supplies of 40 - 50°C are available. The paper points out 
non-utilization of water resources at present inspite of their 
important role played in Urban development of Tianjin. 
Moreover, to devise a practical programme for economic and 
scientific exploitation of the geothermal resources at depth, 
geological and hydrogeological studies are suggested. 
Weming, S. (1987): The Utilization of Geothermal Water 
for the urban construction of Tianjin Geol. S Q C 
Hong Kong. Bull. No. 3, Oct. 561-564. 
Whelan et al. (1982) describe the variability of domestic 
septic tank effluents sampled daily for 15 days in Australia. 
Samples from the five households differed in the values obtained 
but the differences were small. Little daily variation occured 
in the effluent from any one household. The effluent was in a 
reduced and anaeorobic condition with almost all the N and P 
occurring in the inorganic form in solution. The chemical 
composition of the effluent was very similar to that found in 
Newzeland, Canada and USA. 
Whelan, B.R. and Z.V. Titamnis (i982); Daily Chemical 
Variabilityof Domestic Septic Tank Effluent. Wat. Air. 
and Soil. Poll. Vol. 17, Feb. 131-139. 
Xueyu (l987) suggests the determination of the safe 
yield of groundwater by time series techniques and also proposes 
a groundwater resource management programme based on the regre-
ssion equation in the Urban district of Boshan city of China. 
Groundwater resources can be increased by water spreading. 
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Dam construction, to Intercept streamflow at eight leakage 
points along the xianfu river passing through a Karst region, 
is estimated to enhance groundwater resources by 20 - 30;^  
Xueyu, Z. (1987): Evaluation of the safe yield and 
Management programmes of groundwater Resources in 
Urban District of Boshan City, Geol. Soc Hong Kong. 
Bull. No. 3, Oct. 537-580. 
Xueyu et al. (1987) discuss the groundwater supplies 
and their environmental problems in the South East Coastal 
Region of China. The supplies are classified into five types 
(l) Karst water supply (2) Fissure water supply (3) Piezometric 
pore water supply (4) Phreatic Pore water supply and (5) Mixed 
water supply. The environmental problem encountered because 
of groundwater development are disappearance of some famous 
springs, polluted water infilteration in the recharge area and 
collapses in buried Karst regions. Other problems are ground-
water subsidence, saline water intrusion in coastal plains and 
exhaustion of the fresh water resources or their pollution. 
Xueyu, Z. and Q. Xiaoxing (l987): Types of Groundwater 
supply and Environmental Hydrogeologic Problems in Urban 
Development in the SE of China. Geol. Soc. Hong Kong. 
Bull. No. 3, Oct. 581-587. 
Yadav (1988) describes the groundwater resources and 
its impact on environment in Kho-Ramganga Doab, District, 
Bijnore (U.P.), India. The paper deals with the geology, 
groundwater occurrence, methodology of investigation and 
exploitation techniques of the area. It also deals with the 
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aspects of socioeconomic conditions of the area under discussion. 
Yadav, R.B. (1988): Groundwater Resources and its 
Impact on Environment in Kho-Ramganga Doab - Distt., 
Bijnore, (U.P.)., Proc. All India Semi Groundwater 
Develop. Lucknow, Feb. 43-53. 
SUMMARY 
The s tudies reveal that properly spaced tube we l l s , 
tapping deeper aqu i fe r s , r e s t r i c t e d use of groundwater and 
recharge through canals are some of the remedial measures for 
containing the adverse e f fec t s on the aqu i f e r s . Specif ic 
conductance proved to be an important management tool for poten-
t i a l l y broad changes in the water q u a l i t y . The important sou-
rces of groundwater po l lu t ion in urban areas are wastes and 
sept ic tank sewages, cesspools and d isposal channels and sea 
water in coas ta l a r ea s . Minimum u t i l i z a t i o n and sept ic tank 
leakage checks are two important control measures. The use 
of krigging i s i l l u s t r a t e d by a s e t of measured groundwater 
contaminant concen t ra t ions . Hydrogeochemistry of groundwater 
with reference to l i tho logy of aquifers and environmental 
f ac to r s i s d iscussed. Vapex f i l t e r s have proved to be s a t i s -
factory for p u r i f i c a t i o n of av ia t ion kerosene contaminated 
groundwaters. A new view for a l imentat ion and forming age of 
groundwater in China is presented. Groundwater po l lu t ion from 
submerged sewerage system, geoenvironmental management of a 
d e s e r t i c t r a c t and the titiliiz a t ion of geothermal waters for 
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urban construction is discussed. Th© septic tank effluents in 
Australia were found in a reduced and aerobic conditions with 
all the N and P in inorganic form in solution. Groundwater 
resources can be increased by water spreading and by dam 
The 
construction in karst region./fenvironmental problems associated 
with groundwater development are disappearance of springs, 
polluted water infiltration, collapses in buried karst regions, 
groundwater subsidence, saline inttusions in coastal areas and 
exhaustion of fresh water resources. 
2.3 INTRODUCTION 
The papers under study deal mostly with toxic consti-
tuent occurrences in groundwaters of different parts of India. 
Five out of twentyfour papers discuss hydrogeochemistry of 
groundwaters of Madras, U.P, Ludhlana and Mysore and also in 
hardrock aquifers. Seven papers describe fluoride incidence 
and its distribution in groundwaters'of south Punjab, U.P., 
Indian sub-continent. West Bengal, Rajasthan, Hyderabad and 
Agra (U.P.). Two papers (lau and Mink, 1987 and Pionke et al; 
1988) discuss the pesticide contamination of groundwaters. 
Two more papers (Chowdhary and Hazza, 1982 and Pathak, 1988) 
describe the groundwater quality of Varanasi and Mirzapur (U.P.) 
respectively. Longtin, 1988 and Mahara and Matsuzuru, 1989, 
discuss the occurrence of 'Radon . Radium and Uranium' and 
Plutonium in groundwaters respectively. Other topics discussed 
are: Toxic inorganics in potable waters; shallow Aquifer Pollution 
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in Aligarh, Septic tank percolation contaminations; Nitrate 
hazards; Arsenic speciation and groundwater quality and role 
of boron in irrigation waters. 
Ahmed et al. (1988) present the pollution stress of the 
shallow aquifer in AMU campus, Aligarh, India, caused due to 
higher level of the heavy toxic metals entailing health hazards. 
The higher concentration levels in shallow aquifer are due to 
industrial and municipal seepages. Outside the municipal limit 
excessive use of fertilizers and pesticides are the main cause 
for shallow aquifer degradation. The study is based on the 
detailed field investigation, collection of water samples and 
their major and trace element studies. 
Ahmed, M.S. et al. (i988): Pollution of shallow Aquifer 
in AMU Campus, Distt. Aligarh, (U.P,)., Proc. All India 
Semi-Groundwater Develop. Lucknow (Feb.), 107-116. 
Bhattacharya et al. (1980) deal with some potentially 
toxic inorganic chemicals like heavy metals, fluorides and 
nitrates to be encountered in future in our community water 
supplies due to our own pollution. The paper discusses in 
depth the present limits of these inorganic contaminants in 
contemporary drinking water standards, the health hazards 
associated with these inroganic contaminants, their source and 
their recent removal technology. , 
Bhattacharya, G.S. et al. (i980): Toxic Inorganics in 
potable water supplies occurrence, significance and 
control Techniques. 6th Nat. Conv. Env. Engg. Calcutta, 
13-20, Tech. Sess I. 
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Chandrasekharam e t a l . (1983) d iscuss the geochemical 
c h a r a c t e r i s t i c s of groundwater in hard rock aqu i f e r s . The 
major ion chemistry of groundwater in hard rocks r e f l e c t s the 
chemical c h a r a c t e r i s t i c s of the aquifer, if the rocks a t 
recharge and discharge s i t e s are of the same composition. 
Where the rocks d i f f e r in composition, carbon isotope data 
helps in obtaining such information as well as the contaminant 
source. The paper also descr ibes a sea aquifer water model 
involving HCO3 and COg pressure to ident i fy s a l t water source 
contaminating groundwater. Such models can be developed 
depending on the problems encountered in hard rock aqu i f e r s . 
Chandrasekharam, D. e t a l . (1983): Geochemical cha rac te r -
i s t i c s of Groundwater in Hardrock Aquifer Proc .Semi . Assess . , 
Develop, and Mangm. Groundwater Reso. New D e l h i . , V o l . 1 , 
317-334. 
Chowdhary and Hazza (1982) describe the investigation 
carried out in Gyanpur (Bhadohi Block) of Varanasi (U.P.),, 
India on the movements of fertilizer nutrients to aquifers 
during irrigation operations. High levels of K in groundwater 
was observed even from deeper aquifers. Th«»e are attributed 
to heavy fertilizer applications and irrigation practices in 
the study area. It is suggested that water quality surveys 
may be undertaken in the Indogangetic plain to trace the 
remedial measures. 
Chowdhary, G.C. and Z. Hazza (1982): Water quality study 
of Aquifer Affected by movement of fertilizer Nutrients 
during Irrigation with reference to the Distt. of Varanasi 
(U.P.)., 4th Ind. Geol. Cong. (Abst). Deptt. of Geol, BHU, 
Seot V, page. 100. 
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Ebers and Bischofsberger (1987) discuss investigations 
into soil filtration as a means of eliminating pollution from 
septic tank percolations. Experiments with six (three filled 
with fine sand and three with silty sand) laboratory lysi-
meters, with a diameter of 0.4 mts. and height equal to 1.8 mts. 
are described. Results showed good efficiency for fine gravel 
sand in the pollutants removal and relatively good elimination 
rates were achieved with slightly slity sand. 
Ebers, T. and W. Bischofsberger (l987): Contamination of 
groundwater by septic tank percolation systems. Wat. Sci« 
Tech. Vol. 19, No. (.1 and 2), 1275-1279. 
Elango and Manickam (l987) describe the results of 
hydrogeochemical study carried out in an aquifer in Tamil Nadu, 
situated about 15 km. north of Madras and bounded on the eastern 
side by the bay of Bengal. Owing to the influctuating water 
level, above and below the sea level, in the aquifer sea water 
intrusion is possible due to over extraction and droughts. 
Ionic concentrations verying with space and time are less in 
the western part and increase towards east. The near surface 
groundwater chemistry is much influenced by precipitation during 
the north-east monsoon but the deeper water is less affected by 
the rains. 
Elango, L. and S. Manickam (1987): Hydrogeochemistry of 
the Madras Aquifer India; Spatial and Temporal Variation 
in chemical Quality of Groundwater, Geol. Soc. Hong Kong, 
Bull. No. 3, Oct. 525-534. 
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Faruqi (1988) d iscusses the f luor ide incidence of 
groundwater resources in southern Punjab, Ind ia . The North-
e a s t e r l y winds blowing from the bay of Cambay bring f luor ide 
bearing p a r t i c l e s along with aeol ian sands and these p a r t i c l e s 
form the major source of f luor ide in the area. Leaching of 
these p a r t i c l e s by r a in and canal water contaminate the shallow 
aquifers in the a rea . The us e of these waters r e s u l t in the 
mott l ing of t ee th , c r ipp l ing of bones and p a r t i a l loss of 
v i s i o n . Various remadial measures to contain the disease have 
been suggested in t h i s paper. 
Faruq i , N,H. (1988): Incidence of Fluor ides in Groundwater 
resources in the southern Punjab and i t s environmental 
management J . Engg. Geol. Vol. 17, Nos. ( l and 2 ) , 57-64 
(Theme I I I ) . 
Gupta and Gaumat (1983) depic t the geochemical fac tors 
a f fec t ing the occurrence and d i t r i b u t i o n of f luor ide in natural 
waters , based on the study of the chemical ana lys is data of 
water samples co l lec ted from the shallow aquifers during the 
pre-monsoon per iod, 1982 from permanent hydrograph net work 
s t a t i o n s spread a l lover the s t a t e of U . P . , Ind ia . I t i s 
concluded tha t the f luor ide concentrat ion in most pa r t s of 
U.P. S ta te i s well within the permissible l i m i t s except in 
western and southern p a r t s where marginal High and very high 
values were obtained. 
Gupta, M.C. and M.M. Gaumat (1983): D i s t r ibu t ion of 
Fluoride in shallow Aquifers ( U . P . ) . 
Proc.Semi. Assess . , Develop, and Mangm. Groundwater. 
Reso. New D e l h i . , Vol . 1, 283-292. 
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Handa (l983) discusses the hydrochemical inves t iga t ions 
in the a l l u v i a l formations of U.P. ( India) in the phrea t ic zone. 
The s tudies car r ied out on the chemical composition of dug well 
waters in U.P. have shown the e l e c t r i c conduct ivi ty (EC) values 
genera l ly l i e below 1000 microsiemens/cm. But in south-western 
pa r t s of the s t a t e the water qual i ty in the phrea t ic zone is 
not good and EC values of 4000 to 5000 microsiemens/cm are 
obta ined. Human a c t i v i t i e s are af fec t ing the water qua l i ty in 
the phrea t ic zone considerably . 
Handa, B.K. (1983): Hydrochemical inves t iga t ion in the 
a l l u v i a l formations of Ut ta r Pradesh in the Phrea t ic Zone. 
Proc . Semi. Assess . , Develop, and Mangm. Groundwater Reso. 
New Delhi , Vol. 1, 305-316. 
Handa (1988) ou t l i nes b r i e f ly the occurrence and 
d i s t r i b u t i o n of f luor ide in groundwaters of India and i t s 
s igni f icance to human hea l th . The f luor ide occurrence in 
natural waters is not only affected by the rock type in contact 
with the groundwater but also by c l imat ic condit ions affect ing 
the recharge in the a rea . Other f ac to r s include nature of the 
hydrogeological s t r a t a , the depth contact time between rocks 
and c i r c u l a t i n g groundwater and presence of other ions, in 
p a r t i c u l a r Ca and HCO .^ 
Handa, B.K. (1988): Chemistry of Fluoride in Natural water 
in the Indian sub-continent and i t s s ign i f i cance , Proc. 
All India Semi. Groundwater Develop. , Lucknow ( F e b . ) , 
67-69. 
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Kumar e t a l . (1988) discuss the hazardous e f fec t s of 
n i t r a t e r i ch groundwaters to human h e a l t h . Excessive n i t r a t e 
(more than 45 mg No^/l content in water i s capable of 
causing mathaemoglobinemia (Blue Baby Disease) in i n f a n t s . 
This disease reduces the oxygen carrying capacity of the blood 
for proper functioning of the body. High n i t r a t e s may affect 
adversely the cardiovascular and cen t ra l nervous system and 
may also be responsible for go i t e r and cancer. Animals r eac t 
l ike humans to high n i t r a t e waters . Evidences of high n i t r a t e 
in dug wells and groundwaters from shallow aquifers in India 
have been repor ted . 
Kumar, A. e t a l . (1988): Ni t ra te in Groundwater-Hazardous 
to human l i f e . Proc. All India Semi-Groundwater Develop., 
Lucknow, ( F e b . ) , 88-89. 
Lau and Mink (l987) out l ined several measures for the 
p ro tec t ion of groundwater from pes t i c ide contamination from an 
experience learned from the discovery of contamination of 
potable groundwater supply on the Is land of Oahau, USA in 1980s 
Pes t i c i de s used in growing pineapple and pipe l ine s p i l l s of 
av ia t ion fuels caused several e s s e n t i a l wells to be taken out 
of s e r v i c e . Federal and s t a t e o f f i c i a l s took immediate s t eps , 
developed long term s t r a t e g i e s and mandated c loser repor t ing 
on the sale and d i s t r i b u t i o n of p e s t i c i d e s . 
Lau, L.S. and J . F . Mink (1987): Organic Contamination of 
Groundwater: A Learning Experience, AWWA- J . , Vol. 79 
No. 8, 37-42. 
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Longtin (l988) discusses the results of national in-
« 
organics and radio nuclides survey conducted by the US-EPA 
to establish new and revised drinking water regulations by 
obtaining information on the occurrence of various contaminants 
in drinking water from groundwater sources in the United States. 
A discription of the aquisition, analysis and processing of 
the data is included. 
Longtin, J.P. (l98&): Occurrence of Radon, Radium and 
Uranium in Groundwater. AWVVA- J. Vol. 80, No. 7, 84-93. 
Mahara and Matsuzuru (l989) describe the mobility of 
Plutonium measured by lab. experiments conducted under conditions 
simulating the groundwater environment. The results obtained 
are discussed in comparison with those obtained with an insitu 
study on fallout plutonium migration. The production rate of 
mobile plutonium and the degree of change in chemical forms of 
plutonium during underground migration were found to be strongly 
influenced by the amount of suspended solids in the groundwater. 
Mahara, Y. and H. Matsuzuru (1989): Mobile and Immobile 
Plutonium in A Groundwater Environment. Wat. Res. Vol. 23, 
No. 1, 43-50. 
Mehta and Ghosh (l988) deal with the distribution of 
fluoride in the groundwaters of West Bengal, India. The 
concentration is mostly less than 0,5 mg/L and rarely more than 
1.0 mg/L. 1.0 mg/L has been recommended as the limit of fluoride 
in potable water. As such ground waters require fluoridation 
for the better health. The distribution of fluoride in the 
groundwater has been shown by isofluoride contours. 
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Mehta, B.C. and P,C. Ghosh (1988): Fluoride in the 
Groundwater of West Bengal (India), Proc. All India 
Semi. Groundwater Develop. Lucknow (Feb.), 100-106. 
Mok et al. (1988) describe the distribution of arsenic 
species in the groundwater of a major pb-zn mine in the Bunker 
Hill mine near Kellogg, Idahu, USA. Seasonal variations of the 
As species ratio were found to correlate positively with metal 
contents in H2O and were attributed to chang in redox environ-
ments and leaching of metals by groundwaters. As species in 
surface water collected from the Coeur d'Alena River were also 
measured for comparison. The potential of using the As redox 
pair as an indicator of water pollution problems associated 
with minewastes in groundwater flow systems is discussed. 
Mok, W.M. et al. (1988): Arsenic Speciation and Quality 
of Groundwater in a Pb-Zn Mine, Idaho, Wat. Res. Vol. 32, 
No. 6, 769-774. 
Pathak et al. (1988) present some of the water quality 
data obtained from random sampling of village drinking water 
sources of Distt. Mirzapur (U.P.)., India carried out as a 
part of technology mission on drinking water in villages. 
Raised iron level was the main problem found in 41 per cent and 
33.3 per cent investigated hand pumps and dug wells respectively 
Some areas showed high levels of Mn and very occassional high 
levels of Pb. 
Pathak S.P. et al. (1988): Quality of groundwater used 
for drinking in Mirzapur Distt. (U.P.)., Proc. All-India 
Seminar Groundwater Develop. Lucknow (Feb.)., 61-65. 
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Pionke et al. (1988) discuss the investigations of 
pesticide contamination of groundwaters from the analysis of 
water samples from 20 wells in Mohantango Creek watershed in 
Pennsylvania. The findings suggest widespread atrazine conta-
mination of the groundwaters. The degree and spatial distri-
bution of atrazine contamination depended mostly on frequency 
and distribution of corn production. Cl provided a better index 
of atrazine contamination than NO-,. 
Pionke, H.B. et al. (1988): Pesticide Contamination of 
Groundwaters in the Mahantango, Creek Watershed, J. Env. 
Qual. Vol. 17, No. 1, 76-84. 
Raj et al. (1983) discuss the results of studies carried 
out for the role of boron in waters from tubewells of Rania 
Block, Sirsa District of Haryana, India. About 1325 water 
samples were analysed for Boron alongwith Electrical Conduc-
tivity (EC), sodium adsorption ratio (SAR) and Residual Sodium 
Carbonate (RSC) . Good quality waters were found to contain 
1-2 ppm and over2 ppm of boron indicating that the use of these 
waters, otherwise suitable for irrigation, may be toxic to 
boron sensitive crops. It is suggested that boron content of 
irrigation water must be considered while evaluating the quality 
of H2O in question. 
Raj, M. et al. (1983): Role of Boron in deciding the 
suitability of Groundwaters for Irrigation. Proc. Semi. 
Assess., Develop, and Mangm. Groundwater Reso. New Delhi 
Vol. 1, 257-263. 
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Rajvanshy et al. (1982) describe interesting water 
quality changes identified during detailed hydrogeological 
studies in Bankapatti area of Rajasthan, India, with special 
reference to fluoride determination in groundwater. Ground-
water occurs in alluvium, schists and gneisses, marbles, 
granulites and other metamorphic rocks with a fluoride range 
from traces to 20 ppm with highest concentration of fluoride 
in waters of granite and schists. Fluoride concentration 
varied from well to well but the most remarkable changes were 
the transformation of hard low fluoride waters into soft soda-
alkaline high fluoride water as a consequence of natural 
zeolite action, precipitation of residual divalent cations, 
leaching of fluoride from Ca F2 bearing rocks and isomorphous 
substitution. 
Rajvanshy P.S. et al. (l982): Transformation of Low 
fluoride waters into fluoride rich waters (A case 
study of Bankapatti Area of Rajasthan), 4th Ind.Geol. 
Cong. (Abst) Deptt. of Geology, BHU, Sect V, 107-108. 
Rao (l988) discusses nitrate and fluoride levels in 
drinking water in and around Hyderabad, India. The main sources 
of water for drinking for Hyderabad city are Osman Sagar, 
Himayat Sagar, Miralam Tank and Manjira River from Singoor 
Project. The results show negligible concentration of nitrate 
and maximum of 1.00 ppm fluoride in all these open sources. 
Rao, H. (1988): Nitrate and Fluoride levels in Drinking 
A'ater in and around Hyderabad, Groundwater News. Oct-Nov., 
16-19. 
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Singh and Bhayana (l982) describe the groundwater geo-
chemistry of Ludhiana, Punjab (India). The study reveals low 
conductivity and mineralization and low absorption ratio in 
the groundwater and is also free from any alkalinity and 
salinity hazards. Groundwater is fit for irrigation. But the 
top phereatic aquifer water is unsuitable for domestic use 
because of high concentration of cyanide, As, Cr and Pb. The 
paper also discusses the health hazards caused by such high 
concentrations of toxic elements. 
Singh, K.P. and N. Bhayana (1982): Geochemistry of Ground-
water 6f Ludhiana .drea, Punjab? wtih special reference to., 
its use for irrgiation and domestic purposes. 4th Ind. 
Geol. Cong- (Abst), Deptt. of Geol. BHU, Sect. V, page 111. 
Singh et al. (l987) discuss the analyses of fluoride 
concentration and other chemical constituents in the underground 
waters of the semi-arid tract of Agra (India). The F concen-
tration in waters varied from 0.2 to 3.2 mg/l and 56'/. of the 
waters contained injurious concentrations of F for drinking 
water. However, the waters were not harmful for most crops 
with respect to F concentration. Fluoride concentration was 
not correlated with EC, B and Na concentration of groundwaters. 
Singh, V. et al. (i987): Fluoride in Irrigation Waters 
of Agra Distt. (U.P.)., Wat. Res. Vol. 21, No. 8, 889-890. 
Sukumaran (l982) discusses the geochemistry of surface 
and groundwaters of Piriyapatna Taluk, Mysore (India). In 
general the quality of water is poor for drinking. The most 
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important finding is the relatively high nitrate content in 
some domestic wells leading to mathaemoglobinaemia and stomach 
cancer in infants. Animal excrement appearing to be the main 
source of nitrate in groundwater. The chemical variation is 
erratic for ground-and uniform for surface water. Groundwater 
also differs from surface water in higher Ca/Cl ratios and 
lower Na/Cl, Na/K, Na/K, Na/Ca and Na/SO^ ratios. 
Sukumaran, P.V. (i9"82)! Geochemistry of Surface and Ground-
waters of Parts of Piriyapatna Taluk, Mysore Distt., Karnatka. 4th 
Ind. Geol. Cong. (Abst). Deptt. of Geol. BHU, Sect. V, 
113-114. 
SUMMARY 
The studies reveal that degradation in shallow aquifers 
is attributed to industrial and municipal seepages and exessive 
use of fertilizers and pesticides. A sea acpjifer water model 
involving HCO^ and CO2 pressure to identify salt water source 
contaminating groundwater is described. High levels of K in 
deeper aquifers are attributed to fertilizer applications. 
Good efficiency was shown by fine gravel sand in pollutant 
removal from septic tank percolations. Sea water intrusion 
is possible in the aquifer due to extraction and droughts. The 
use of fluoride contaminated waters result in the mottling of 
teeth, crippling of bones and partial loss of vision. The 
fluoride occurrence is not only affected by the rock type in 
contact with the groundwater but by climatic conditions affecting 
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the recharge in the area. In south-western parts of U.P. state 
the water quality in the phreatic zone is not good and EC 
varies between 4000 to 5000 micro siesmens/cm. Excessive NO^ 
(> 45 mg/l) content in water is capable of causing mathae-
moglobinemia in infants. Pesticides cause sometimes several 
essential wells to be taken out of service. Th© production 
rate and chemical forms change of pollution is strongly influenc-
ed by suspended solids amount in the groundwaters. Less 
concentration of fluoride in groundwaters require fluoridation 
for the better health. Arsenic species ratio were attributed 
to change in redox environments and leaching of metals in 
groundwaters. Chloride provided a better index of atrazine 
contamination than NO-. Use of waters containing 1-2 ppm and 
over 2 ppm boron may be toxic to boron sensitive crops. 
Different water quality changes occurred due to fluoride concen-
trations in groundwater. The top phreatic aquifer water in 
Ludhiana is unsuitable for domestic use because of high concen-
trations of cyanide, As, Cr and Pb. 56>< of waters in Agra 
contain injurious concentration of fluoride for drinking water. 
Animal excrements appoar to be the im in source of nitrate in 
groundwaters of Mysore rendering the quality of water poor for 
drinking purposes. 
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SECTION 3 MARINE COASTAL WATERS 
3.1 INTRODUCTION 
The papers under study mostly deal with the trace metal 
concentrations of marine environments. Two papers deal with 
removal and recovery of fluorine (Altintas, 1987) and fluoride 
behaviour in estuaries(Sousa and Gupta, 1988). Four papers 
discuss metal concentrations of oceanic sediments in Pitre 
Bay, Louisiana, Chesapeake Bay, and Navarino Bay. Two papers 
describs trace metal concentrations in coastal waters (Balls 
and Toppings, 1987) and in marine organisms (Maher, 1986) . Two 
more papers discuss chemical changes in oceans (Goldberg, 1968) 
and effects of chemical changes on oceanic communities (woodwell, 
1968). Three papers discuss major ionic species in marine 
environment in New York, Atlantic Coast, and Tarapur Coast, 
(including minor elements), India. Two papers describe sources 
of radioactive isotopes in ocean environments (Linsalata at al. 
1985 and Solomon, 1988). One paper (Vroale, 1978) throws light 
on phosphorus removal in coastal areas. 
Altintas et al. (1987) emphasied the importance of the 
removal and recovery of fluorine from Turkish fertilizer plant 
effluents for prevention of pollution of Marmara sea. Results 
of a literature survey and the selection of a process for 
removal and recovery of fluorine from dilute waste fluosilicic 
acid solutions are given in this paper. The details of the 
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investigated process for calcium fluoride and sodium fluosi-
licate production have been explained. 
Altintas et al. (1987): Fluorine Pollution in the Marmara 
Region, Turkey, Production Methods for Fluoride Removal 
and Recovery, Wat. Res. Vol. 21, No. 7, 781-788. 
Balls and Topping (i987) discuss the investigations 
regarding the distribution of Cu, Pb and cd (dissolved and 
particulate phases) in'the Firth of Forth, Scotland, an 
embayment of the North Sea. The paper also examines the 
effect of riverine and anthropogenic trace metal input on 
concentrations in the Firth of Forth and adjacent north sea. 
The effect of inputs for the dissolved phase is confined to 
the immediate area of discharge. 
Balls, P.W. and G. Topping (l987): The influence of inputs 
to the Firth of Forth on the concentrations of Trace Metal 
in Coastal waters. Env. Poll. Vol. 45, No. 3, 159-172. 
Castraing et al. (1986) assess the water and sediment 
quality along with the evaluation of heavy metal contents in 
point A Pitre Bay (Gaudeloupe - Lesser Antilles). Urban pollu-
tion dominates industrial pollution and heavy metal concentra-
tions Cu, Pb, Zn are high in the sediments of the inner bay 
and eastern Bank, parallel to the urban agglomeration. 
Castraing, P, et al. (l9S6): Heavy Metal Origin and concen-
tration in the Sediments of the Point A Pitre Bay 
(Guadeloupe - Lesser Antilles). Env. Geol. Wat. Sci. Vol. 8, 
No. 4, 175-184. 
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Feijtel et al. (1988) describe metal accumulation rates 
137 
from sedimentation rates and the distribution of Cs and 
total metal content in cores collected from fresh water, 
brackish and salt water bay bottoms in Ba'rataria Basin Lousiana. 
A principal component and regression analysis of total metal 
distribution showed that the metal content could be predicted 
by the carbon content of the substrate, suggesting the sedim-
entation of metal rich-organic matter from the adjacent marshes. 
Fe and Mn oxides were found to scavenge metals to ^Oyi of the 
total heavy metal content. 
Feijtel, T.C. (i988): Biogeochemical Control on Metal 
Distribution at^ d Accumulation in Louisiana Sediments. J. 
£nv. Qual. Vol. 17, No. 1, 88-94. 
Goldberg (1968) discusses the chemical alterations of the 
oceans by man by considering the oceans as a chemical system. 
The characteristics of marine chemical reactions - the sites 
of processes, their time constants, and the nature of the 
reactants - are considered in the present study along with the 
routes of transport of materials from the continents to the 
oceans. 
Goldberg, E.D. (1968): The Chemical Invasions of the 
Oceans by Man. In Singer (S.F.) Ed. Global Effects of 
t£nvrionmental Pollution, 1968, 178-185. 
Linsalata et al. (1985) summarize the results of isotopic 
measurements (Pu, Cs and Co) conducted independently by two 
research groups using different sampling and analytical techni-
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ques in the water column of the Hudson river estuary. The major 
conclusions are: the mean concentrations of non-filterable 
239,240p^ were identical and of both ^^ "^ Cs and 239,240p^ 
in suspended particulates were more divergent. 
Linsalata, P. et al. (1985): Plutonium and Radio cesium 
in the water column of the Hudson River Estuary. Env. 
Geol. Wat. Sci. Vol. 7, No. 4, 193-204. 
Maher (l986) describes trace metal concentrations 
measured in the tissues of fish, Molluscs, Crustaceans and 
macrophytes from St. Vincent Gulf, South Australia. The 
concentrations of the measured metals cd, cu and zn are 
similar to those from the unpolluted areas and thus give no 
indication of pollution. 
Maher, W.A. (1986): Trace Metal Concentrations in Marine 
Organisms from St« Vincent Gulf, South Australia. V«fat. 
Air and Soil Poll. Vol. 29, No. 1, 77-84. 
Ogden (i982) discusses the major ion chemistry of three 
watersheds, at a distance of 0.5, 20 and 40 Km. from the 
Atlantic Coast, from precipitation and streamflow. Major ion 
chemistry reflects proximity to Atlantic and Bay of Fundy 
coastal sources of marine aerosols. Evidence is presented 
implying biological reduction of H"*" and So. to H2S during 
summer months for two consecutive growing seasons. More than 
50/. of H in ppt. is retained in the watersheds at the expense 
of basic cations being leached from the watersheds. 
Ogden, J.G. (i982): Seasonal Mass Balance of Major Ions 
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in thr'^ e small watersheds In a maritime environment. 
,Vat. Air and Soil Poll., Vol. 17, No. 2, 119-130. 
Raynor and Haye (i982) discussed the concentrations 
of major ions and their relationship to each other and to 
meteorological conditions from the precipitation data of 
central long Island, New York. Findings with respect to 
sulphate, nitrogen in nitrate plus nitrite, nitrogen in 
ammonium, chloride and eodium ions and selected rations are 
reported. Concentrations of first three species are highest 
in summer and lowest in winter. Chloride and sodium were 
founa to be largely of marine origin. Highest concentrations 
occur in the fall and with hurricans, and strong winds, and 
onshore wind directions and decrease with the increasing preci-
pitation rate. 
Raynor, G.S. and J.V, Hayes (1982): Concentrations of 
some ionic species in central long Island, New York» 
precipitation in Relation to Meteorological Variables. 
vVat. Air and Soil Poll. Vol. 17, 309-335. 
Rule (i986) assesses the trace metal geochemistry of 
sediments from the inner Virginia shelf, shipping channels 
in the Chesapeake bay and Hampton roads, Virginia Harbor system 
by a variety of techniques. Cd, Cu, Pb and Zn levels exceeded 
average crustal abundances but no anthropogenic inputs of 
metals were indicated for shelf and Chesapeake Bay. Only 
anthropogenic influences for all metals were suggested in several 
of the inshore sites. Mean concentrations, cumulative frequency 
plots and metal vs Fe and/or enrichment factor calculations 
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were recommended for evaluat ing the po l lu t ion s ta tus of sediments 
Rule, J.H. ( i986) : Assessment of Trace Element Geochemistry 
of Hampton Roads Harbor and Lower Chttapeake Bay Area 
Sediments. Env. Geol. Wat. Sc i . Vol . 8, No. 4, 209-219. 
Sharma e t a l . (1968) described the major and minor 
elements d i s t r i b u t i o n in marine Biospher off Tarapur Coast 
( I n d i a ) . The d i s t r i b u t i o n of the elements in the three mat r i -
c ies of the biosphere, v i z . , Vi/ater, sediment and b io logica l 
species is given elementwise and consolidated tab les are given 
in the appendix. The average concentrat ion of each individual 
element in sea water was calcula ted separa te ly for postmonsoon 
(Oct . , 1966) and Pre-monsoon (March, 1966) periods before the 
proposed commissioning of the power r eac to r a t Tarapur towards 
the end of 1968 for s e t t i n g up of maximum permissible concen-
t r a t i o n s of radio nuclides in the marine environment off Tarapur. 
Sharma, T.P. e t a l . (1968): Major and Minor Dis t r ibu t ion 
in Marine Bisophere off-Tarapur Coast. Hl th . Phy. Div. — 
BARC, Bombay, India - 32 pages. 
Solomon (l988) summarizes the na tura l and man made 
r a d i o a c t i v i t y in the marine environment. Radio a c t i v i t y 
40 dominated by K isotope is f a i r l y uniform geographical ly 
in the seawater but va r i e s in sediments with sediment type 
and l o c a t i o n . The primary source of na tu ra l r ad i a t i on in the 
sediment r e s u l t s from deposi t ion of insoluble thorium isotopes 
formed by the decay of water-soluble uranium. 
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Solomon, K.A. (l988): Sources of Radioactivity in the 
Ocean Environment: From Low Level Waste to Nuclear 
Powered Sub-marines J. Haz. Mat., Vol. 18, No. 3, 255-262. 
Sousa and Gupta (l988) deiscuss the fluoride distribution 
and its behaviour in Mandovi and Zuari Estuaries, Central West 
Coast of India. Fluoride concentrations here are regulated 
largely by salt water intrusion and highest concentrations 
are observed during the premonsoon season. During monsoon, 
fluoride concentrations are the lowest and estuaries show 
fresh water characteristics at the surface. Postmonsoon season 
shows intermediate values. 
Sousa, S.D. and R.S. Gupta (1988); Distribution and Behaviour 
of Fluoride in Mandovi and Zuari Estuaries, Central 'Vest 
Coast of India. Ind. J, Marine Science, Vol. 17, No. 3, 
195-201. 
Varnavas et al. (1987) discuss the distribution of H 
number of trace elements in the Navarino Bay (Greece) surface 
sediments alongwith their source and association with the 
major phases such as the clays, organic matter, and detrital 
minerals. Factors controlling the distribution of trace metals 
are the geology and the human activities of the surrounding ar • 
and in the bay. The major pollution sources Incluae aomesric 
sewage from Pylos town and Yalova village and industrial effluents 
oil 
from distillery and an olive/and olive kernel factory near tn;^  
village Yalova. Another major pollution source is oil dissemi-
nated in the sea during ship supplying from large oil tanks on 
the Island of Sphaktiria. 
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Varnavas, S.P. et al. (1987): Trace Elements in Surface 
Sediments of Navarino Bay, Greece. Env. Geol. Wat. Sci. 
Vol. 10, No. 3, 159-168. 
Vroale (1978) discusses the effect of seawater upon 
phosphorus removal in conjunction with lime precipitation. 
Efficient removal of phosphorus by seawater addition with lime 
as a precipitant is shown by both full scale treatment plant 
operations and the Lab. studies. The improved results obtained 
from seawater additions are thought to be due to addition of 
Mg to the wastewater. The role of Mg in the precipitation 
from wastewater using lime is also discussed. 
Vroale, L. (1978): Chemical Precipitation of Wastewater 
with lime or seawater. Proc. 9th Intn. Conf. Wat. Poll. 
Res. 645-656, 
Woodwell (i968) describes the patterns of effects of 
ocean chemistry changes on the structure of plant and animal 
communities. The changes in structure will be similar to those 
observed under conditions of accelerated eutrophication in fresh 
water lakes. One of the most conspicuous changes involves 
loss of top carnivores; especially the disappearance of Avian 
carnivores from oceanic communities. Losses are attributed to 
accumulation of toxic compounds like DDT and evidences suggest 
their 2-3 times increase in next decades to affect even oceanic 
fisheries. 
.Voodwell, G.M. (i968) : Changes in the Chemistry of the 
Oceans: The pattern of effects. In Singer (S.F.). Ed. 
Global Effects of Environmental Pollution, 1968, 186-189. 
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SUMMARY 
The studies discuss removal and recovery importance of 
fluoriae from fertilizer effluents and examine the effects of 
riverine and anthropogenic trace metal inputs in oceanic waters. 
Urabn pollution dominates industrial pollution and heavy metal 
concentrationa are high in the sediments of point A Pitre bay. 
Metal content could be predicted by the carbon content of the 
substrate in cores collected from bay bottoms. The characteristics 
of marine chemical reactions alongwith routes of transport of 
materials from continents to oceans are discussed. The mean 
concentrations of Pu were identical and of both Cs and Pu in 
suspended particulates were more divergent in Hudson river 
estuary, evidence is presented implying biological reduction 
of H and So^ to H^So^ during summer.months. Concentrations 
of io^ and nitrogen were found to be highest in summer and 
lowest in winter. No anthropogenic Inputs of metals were 
indicated for shelf and Chesapeake bay. Major and minor 
element distribution is described for setting up of maximum 
permissible concentrations of radionuclides in the marine 
environment off Tarapur. The primary source of natural radiation 
i--' the sediment?, result from deposition of insoluble thorium 
isotopes formed by the decay of water soluble uranium. Fluoride 
concentrations are regulated largely by salt water intrusion 
and highest concentrations are observed during premonsoon season 
in estuaries. A major pollution source is oil disseminated in 
the sea during ship supplying from large oil tanks on the Island 
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of sphakteria, Greece. The phosphorus removal by sea water 
additions are thought to be due to addition of Mg to the waste-
water and losses of avian carnivores from oceanic communities 
are attributed to DDT accumulations. 
3.2 INTRODUCTION 
The papers under study deal with various aspects of 
pollution and its assessment in the coastal marine environments. 
Six of the papers dealing with bay sediments discuss PCB's 
(Abdullah et al., 1982); sediment nutrient fluxes (Cerco, 1988)i 
monitoring role for pollution assessment (Literathy et al.,1987) 
preliminary analysis of the surficial sediments (Penn, 1980)j 
Organic carbon ratio as an indicator of sewage derived organic 
matter (Vivian, 1987); and sedimentology and geochemistry for 
environmental impact assessment (Yim and Leung, 1987). Two 
papers discuss Polycyclic Aromatic Hydrocarbons (PAH) from 
creosote contamination (Elder and Dresler, 1988) and Nutrient 
variation during a tidal cycle (Guerrero et al; 1988). Lastly 
two more papers describe the effects of the dumping of waste-
acid from Ti02 industry (Musters et al; 1988) and environmental 
impact of paper mill waste discharges (Wharfe et al, 1986). 
Abdullah et al. (l982) discuss the^sediment core analyst* 
for PcB's and DDT from the inner oslofjord, Norway. Data shows 
even distribution of these compounds Although localised high 
content of PcB*s is observed. Significant modifications relatec 
to physicochemical conditions.in the sediments, of the PcB 
: 277 : 
profiles in the sedimentary column together with fractionation 
of the PcB's according to their chlorine content are observed. 
Abdullah, M.I. et al. (1982): Polychlorinated Biphenyles 
in the Sediments of the inner oslofjord. Wat. Air and Soil 
Poll. Vol. 18, 485-497. 
Cerco (1988) reports the nutrient flux measurements, 
illustrates their incorporation into the model, and demons-
trates the necessity of including sediment nutrient fluxes 
in management plans, in a tidal fresh water embayment, Gunston 
Cove, Virginia. The exchange rates are obtained from laboratory 
measurements and are modelled as empirical functions of tempe-
rature concentration, and pH. 
Cerco, C.F. (1988): Sediment Nutrient Fluxes in a Tidal 
Freshwater Embayment. Wgt. Reso. Bull., Vol. 24, No. 2, 
255-260. 
Elder and Dresler (l988) examined the impacts of 
creosote waste accumulations producing high levels of organic 
contamination of groundwaters in a nearshore estuarine environ-
ment near pensacola bay, Florida. The study focuses on polycyc-' 
lie aromatic, hydrocarbons (PAH), the primary components of 
creosote. Very low level of PAH in water and sediments detected 
is attributed to various degradation processes attacking the 
PAH compounds after discharging into the estuary. Differences 
in bioaccumulation factors relate the structural chemistry of 
the compounds which control the solubility, bioavailability, 
susceptibility to degradation and capacity for depuration by 
the organisms. 
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Elder , J . F . and P.V. Dresler (1988): Accumulation And 
Bioconcentration of P lycyc l ic Aromatic Hydrocarbons in 
a Ne^rshore Estuarin^ Hnvironmftnt Near a Pensacola 
(Flor ida) Creosote contamination S i te Env. P o l l . Vol .49, 
No. 2, 117-132. 
Guerrero e t a l . (1988) present inorganic n u t r i e n t 
d i s t r i b u t i o n during a 24 h t i da l cycle a t the mouth of 
Magdalena Bay, North-west Mexico to determine d i e l f l u c t u a t i o n s . 
Nut r ien t concent ta t ions increased during t i d a l inflow (high 
t ide) and decreased during t i da l outflow ( e b b t i d e ) . I t i s 
concluded tha t Magdalena Bay cannot be consldtred as nu t r i en t 
re leas ing ecosystem but nu t r i en t s from the surounding nearshore 
waters are supplied to Magdalena Bay. 
Guerrero, G.R. e t a l . (1988): Nut r ien t Var ia t ion During 
a Tidal Cycle at the Mouth of a Coastal Lagoon in the 
North west of Mexico. Ind. J . .Marine Sciences Vol. 17, 
Sept . 235-237. 
L i t e ra thy e t a l . (1987) discuss the ro le of 'bottom 
sediments in po l lu t ion assessment and problems r e l a t ed to i t s 
cha rac t e r i s a t i on in the coas ta l marine environments. Before 
monitoring one should prove tha t bottom sediment c h a r a c t e r i s t i c s 
are homogeneous hor izon ta l ly around the sampling s i t e . I t was 
concluded tha t po l l u t an t dynamics and the impact of the i n t e r -
t i d a l zones on the coas ta l marine ecosystem could be evaluated 
by monitoring the sediment, i n t e r s t i t i a l water, t i d a l creek, 
and t i d a l water s imultaneously. 
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Li t e r a thy , P . e t al, ( l987) : The Role and Problems of 
Monitoring bottom sediment for Po l lu t ion Assessment in 
the Coastal Marine Environment. Wat. Sc i . Tech., Vol . 19, 
No. (5 and 6 ) , 781-792. 
Musters e t a l . (l988) describe the study on the e f fec t s 
of the dumping on the chlorophyl-a concentrat ions of the sea 
water a t a s i t e north of the dumping area (Dutch Coast) from 
the t i tanium dioxide industry wastes with the help of time 
se r i e s analyses . Considerable changes in the chlorophyl 
concentrat ion occur during the dumping period coinciding with 
ce r t a in events within the dumping h i s t o r y . The study also 
reveals tha t data co l l ec t i on devoid of proper s t a t i s t i c a l design 
cannot yield unambiguous conclusions . 
Musters, C.J.M. e t a l . ( i988) : The e f fec t of the Dumping 
of Waste-Acid from the Titanium Dioxide Production on the 
Chlorophyl - A Concentration of North Seawater - A Time 
Ser ies Analysis . Env. Monitoring and Assessment, Vol . 10, 
No. 3 , 181-203. 
Penn (l980) d iscusses a prel iminary inves t iga t ion of the 
s u r f i c i a l sediments of the Great South Bay, Long Is land , 
New York. Core samples about 21 in number were analysed 
chemically, o p t i c a l l y , and spectroscopic ally. Sediments were 
found l a rge ly derived from the g l a c i a l debr is of Long Island 
and deposi t ion of fine sand. S i l t and clay is expected to 
continue a t an accelera ted r a t e in f u tu r e . In time the Lagoon 
may be transformed into a s a l t marsh. 
: 280 : 
Penn, S.H. ( l980) : Preliminary Analysis of the Sediments 
of Great South Bay. Columbia Uni. Semi. Se r i e s , Vol . XIII , 
p a r t I , 34-66. 
Vivian (1987) descr ibes the usage of organic carbon 
r a t i o as an indica tor of sewage-derived organic matter in the 
sediments of Liverpool bay, UiK. Sewage derived organic matter 
cons t i t u t ed a s i g n i f i c a n t f rac t ion of the organic matter in the 
sediment appearing to have been derived mainly from the Mersey 
es tuary outflow and the Sewage sludge dumped in Liverpool Bay. 
Furtherstudy on carbohydrates in the sludge and sediments are 
suggested. 
Vivian, C.M.G. (1987): The Total Carbohydrates: Organic 
Carbon Ratio As an Indica tor of Sewage-derived Organic 
Matter in Burbo Bight Sediments, Liverpool Bay, U.K. 
Env. P o l l . Vol . 46, No. 2, 105-118. 
Wharfe e t a l . (1986) describe the environmental impact 
of paper-mil l waste discharges to the upper Medway Estuary, 
Kent, England. Mathematical models are used to p red ic t the 
deple t ion of dissolved oxygen r e s u l t i n g ftom organic waste 
inputs to the upper e s t u a r y . Organic content and redox poteni la] 
p r o f i l e s demonstrate reduced sediment condi t ions in the upper 
e s tua ry , with the g r e a t e s t e f f ec t a t s i t e s downstream of the 
upper mil l d i scharges . 
Wharfe, J.R. e t a l . ( i986) : The Environmental Impact of 
Paper Mill Waste Discharges to the Upper Medway Estuary, 
Kent, England, Env. P o l l . Vol . 40, No. 4 , 345-357. 
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Yim and Leung (1987) discuss thesedimentological and 
geochemical studies of seafloor sediments from Tolo Harbour, 
Hongking to obtain a better understanding for environmental 
impact assessment. The samples were subjected to particle 
size and wet chemical analysis for organic carbon, Ca, Cu, Fe, 
Mn, Zn, As,Cr and Pb. Findings Indicate a low energy sediment 
environment with restricted tidal circulation under normal 
conditions in Tolo Harbour. 
Yim, W.W.S. and W.C. Leung (l987): Sedimentology and 
Geochemistry of Sea-floor Sediments in Tolo Harbour-
Hong Kong - Implications for Urban Development. Geol. 
Soc. of Hong Kong- Bull No. 3, Oct. 493-510, 
SUMMARY 
The studies reveal even distribution of PcB and DDT 
compounds in Norway from sediment core analysis. Demonstration 
of sediment nutrient fluxes in management plans is reported. 
Low levels of PAH in water and sediments detected is attributed 
to various degradation processes attacking the PAH compounds 
after discharging into the estuary. Nutrient concentrations 
increased during tidal inflow and decreased during tidal outflow. 
Bottom sediments used for monitoring pollution assessment must 
possess homogeneous characteristics around the sampling site. 
Considerable changes in the chlorophyl concentrations occur 
during period coinciding with certain events within the dumping 
history, sediments were found largely derived from the glacial 
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debris of Long Is-land in Great south bay. Sewage derived 
organic matter in the sediment appear to have been derived 
mainly from the Mersey estuary outflow and the sewage sludge 
dumped in Liver pool bay. Organic content and redox potential 
profiles demonstrate reduced sediment conditions in the upper 
estuary and findings indicate a low energy sediment environment 
with restricted tidal circulation under normal conditions in 
Tolo harbour, Hong kong. 
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3.3 INTRODUCTION 
The papers under study deal with various environmental 
aspects of marine pollution. Two of the papers discuss anti-
biotic resistant fecal coliforms (Almossawi et al, 1982) and 
bacterial pollution in seawater (Omura and Matsumoto, 1978). 
Two more papers describe eutrophication problems in Venice 
lagoon and in the odense Fjord, Denmark, Two other papers 
deal with biological implications (Ketchum, 1968) and micro-
benthos (Varshney, 1988) in the marine environments. Rest of 
the six papers discuss thoughts on marine pollution; Insitu 
study of the natural population absorption spectra, Hydrography; 
interactions between terrestrial and ocean ecosystems; mixing 
characteristics at the entrance points; and water transparency 
studies in Great South Bay. 
Al-Mossawi et al. (l982) desribe the antibiotic resistant 
fecal coliform incidence along the coastal water areas in Kuwait. 
About 93>< of the isolated fecal species were found to be resis-
tant to more than one antibiotic. Laboratory experiments indi-
cated that these resistant strains could survive longer than 
sensitive strains in sea water and could transfer this resistant 
pattern to another species with high frequency. 
Al Mossawi, M.A.J, et al. (i982): Incidence of Antibiotic 
Resistant Fecal Coliforms in the Costal Wgters of Kuwait. 
Wat. Air and Soil Poll. Vol. 17, 141-149. 
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Basu (l986) discusses on marine and estuarine pollution 
as oceans control the climate, the atmosphere, provide food, 
act as the reservoir, offer various facilities and at the 
same time receive large volumes of water and pollutants. 
Studies on marine pollution are also important because about 
90-A of the biological productivity comes from only lOyi of marine 
areas constituted by coastal zones. Studies are complex but 
facinating and subjects like solid waste disposal, oil pollution 
and thermal pollution in marine environment need consideration. 
Basu, A.K. (1986): Some thoughts on Marine and Estuarine 
Pollution. Proc. Nat. Symposium, Env. Mangm. and Planning 
W. Bengal, 93-99. 
Castiglione (l980) discusses the importance of insitu 
study in Great South Bay, New York. Eutrophication in Great 
South Bay in proceeding at such a rapid pace that it will, if 
not arrested, turn the bay into a bog. This work is a study 
to contribute to a new technology for rapid remote pollution 
sensing. Aerial reconnaissance is suggested to be a means of 
facilitating the detection of Marine pollutants as investigators 
examining water in test tubes or by the drop on microscope 
slides cannot see the whole rivers and lakes. 
Castiglione, L.J. (l980): In Situ study of the Natural 
Population Absorption Spectra in the Great South Bay. 
Columbia Univ. Semi. Ser. Vol. 13, Part I, 67-100. 
Cossu et al. (l987) describe the results of a survey 
carried out for one year on the most polluted area of the 
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Lagoon in Venice. Parameters like pH, Temp., Salinity, Trans-
parency, D.O. Ammoniacal nitrogen, orthophosphate, Zn and total 
conforms were determined. Results show improved situation for 
Ammoniacal nitrogen, Zinc and coliforms and remained fairly 
constant for the other parameters. The inner zones of the 
Lagoon are much more exposed to eutrophication due to lower 
water circulation and higher nutrient accumulation. Release 
from sediment, control the water quality in shallow areas. 
Cossu, R. et al. (l987): Pollution and Eutrophication 
in the Venice Lagoon. Wat. Sci. Tech. Vol. 19, Nos. (5 and 6) 
813-822. 
Frederiksen (l987) discusses the eutrophication control 
methodology by reaping of sea lettuce (ulva lactuca) in the 
54 Kms. shallow inlet of odense fjord in Denmark. Calculatiopi* 
of the effects of the reaping have also been carried out. 
Experience demands an increased knowledge for optimizing the 
growth of ulva lactuca and for development of a second genera-
tion of reaping machines. 
Frederiksen, O.T. (1987): The Fight against Eutrophication 
in the inlet of 'Odense Fjord' by Reaping of Sea Lettuce 
(Ulva Lactuca). Wat. Sci. Tech. Vol. 19, No. 10, 81-87. 
Jamieson and Tanzer (l980) present investigations 
dealing with the exchange of waters between Great South Bay anc 
Moriches Bay because it is believed that the major sources of 
pollution in Great South Bay are the Duck farms located near 
surface streams entering Moriches Bay. A more complete know-
ledge of the hydrographic data of the bay leads to a better 
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understanding of its ecological system. Data calculations of 
tidal flow reveals a net eastward flow of 7 million cubic feet 
for each tidal cycle. 
Jamieson, W. and M.S. Tanzer (1980): Hydrography data of 
the Great South Bay. Columbia Uni. Semi. Ser. Vol. 13, 
Part I, 1-33. 
Ketchum (1968) discusses the biological implications 
of global marine pollution. Pollution has already limited our 
harvest of sea food in estuaries, and the remaining areas, 
suitable for marine life, must be protected from additional 
pollution to maintain and increase our harvest of protein from 
the sea. The potential supply, and its limitation, are briefly 
discussed and it is suggested that development of modern aqua-
culure would be desirable, in addition to the search for and 
exploitation of additional natural populations. 
Ketchum, B.H. (l968): Biological Implications of Global 
Marine Pollution. In Singer (S.F.). Ed. Global Effects 
of Environmental Pollution, 1968, 190-194. 
Lundholm (1968) describes the importance of interactions 
between oceans and terrestiral ecosystems in dealing with 
pollution problems. Pollutants move freely between air, H^O, 
soil and living organisms. DDT may assemble in the thin oil 
slicks on the oceans and may be airborne in the breaker zones 
along the coast. Sulphur may also leave the marine environment 
and by forming sulphuric acid contribute to the acidity in the 
rain water. In Sweden interest is focused on two main pollution 
problems: the Hg situation and the acid rains. 
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Lundholm, B. (1968): Interactions between Oceans And 
Terrestrial Ecosystems. In Singer (S.F.) Ed. Global 
Effects of Environmental Pollution, 1968, 195-201. 
Omura and Matsumoto (1978) describe a study conducted 
to survey bacterial pollution in sea water by investigating the 
coliform group density and the enterococcus density to examine 
their statistical character together with other water quality 
parameters such as Temp., Transparency, pH, CI, BOD, COD and 
DO in Onagawa Bay, Miyagi prefecture, Japan in the year 1974. 
Finally the coliform group density and the enterococcus density 
in Onagawa Bay are predicted by numerical analysis. 
Omura, T. and J.I. Matsumoto (1978): Prediction of 
Bacterial Pollution in Seawater. Proc. 9th Intn. 
Conf. Wat. Poll. Res. 139-148. 
Purandare (1988) describes the complexity of mixing 
characteristics due to flashy nature of fresh water discharges 
at the entrance of the Mandovi estuary on the west coast of 
India. It was observed that during the spring tides in July 
salinity conditions were like a partly mixed estuary whereas 
during the neap tides depth averaged salinities were less than 
5 ppt. During Sept., mixed conditions prevailed. Density 
currents did not prevail at the entrance for the whole range 
of fresh water discharges during the year. 
Purandare, U.V. (l988): Mixing Characteristics at the 
Entrance of Mandovi Estuary. 6th Cong. APD-IAHR, Proc. 
Vol. 3, 153-160. 
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Robin (l980) describes water transparency studies in 
Long Island's Great South Bay, New York. Spectrophotome trie 
measurements using six filters with narrow band-width were 
carried out for a three months period in the Bay. Some corre-
lation was found between the measured light absorbance, surfa;# 
runoffs, turbidity cf the water and algal growth. The impor-
tance of the interrelationship of the physical environmental 
factors including pollution with the abundance of green plant 
growth is discussed. 
Robin, G.W. (1980): Water Transparency Studies in Long 
Islands Great South Bay, Columbia Uni. Semi. Ser. Vol. 13, 
Part I, 101-129. 
Varshney et al. (1988) deal with the abundance and 
diversity of benthos along the coastal waters of Versova 
(Bombay) in relation to the prevailing environmental conditions. 
Hydrographic conditions in the nearshore areas indicated coastal 
pollution around Varsova. Marine environment towards offshore 
was relatively unpolluted. Benthic microfauna was chiefly 
composed of dominant groups Foraminifera; polychaeta and others 
like Crustacea and pelecypoda. The faunal diversity was more 
in unpolluted clean zone. Population density and biomass were 
high during postmonsoon. Foraminifera showed preference to 
sandy or slity substratum while polychaetes preferred muddy 
(clayey-slit) bottom. 
Varshney, P.K. et al. (1988): Macrobenthos off Versova 
(Bombay), West Coast of India, in relation to Environmental 
Conditions. Ind. J. Marine Sciences, Vol. 17, 3ept. 222-2*7. 
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SUMMARY 
The studies reveal that about 93>< of fecal species are 
resistant to more than one antibiotic and could transfer this 
resistant pattern to another species with high frequency in 
coastal waters. Studies on marine pollution reveal that waste 
disposal, oil pollution and thermal pollution need consideratio/i. 
Aerial reconnaissance is suggested to be a means of facilitatiiKj 
the detection of marine pollutants. Th© inner zones of lagoor' 
in Venice are much more exposed to eutrophication due to lower 
water circulation and higher nutrient accumulation. An increasin 
knowledge for optimizing the growth of ulva lettuce and for 
development of a second generation of reaping machines is 
needed. The major sources of pollution believed in great south 
bay are the duck farms located near surface streams entering 
Moriches bay. In view of the biological implications of Global 
nearine pollution, development of modern aquaculture is suggested 
in addition to search for and exploitation of additional natural 
populations. The interactions between oceans and terrestrial 
ecosystems in^dealing pollution problems are described. Coliform 
group density and the euterococcus density in onagawa bay are 
predicted by numerical analysis. Density currents did not 
prevail at the entrance of Mandovi estuary for the whole range 
of fresh water discharges during the year. Some correlation 
was found between the measured light absorbance, surface runoffs, 
water turbidity and algal growth. The faunal diversity in coasta 
waters of Bombay was more in unpolluted clean zone and population 
density and biomass were high during postmonsoon. 
CHAPTER IV 
SOIL POLLUTION 
SECTION 1 EFFECTS OF WASTE DISPOSAL AND RUN OFF 
1.1 INTRODUCTION 
The papers under study mostly deal e i t h e r with the d i f f e r e n t 
usage of s o i l or with the varying e f f e c t s on s o i l s * From the fou) 
papers two d i scuss the e f f e c t s of PH on metals in s o i l and two th«" 
e f f e c t s of f luor ide and acid depos i t ion on PH of s o i l s . Two papeis 
descr ibe app l i ca t ions of sludge as f e r t i l i z e r and metal d i s t r i b u t o r 
in s o i l s . Two deal with the usage of s o i l and leachate i r r i g a t i o n 
from a Land F i l l and a waste d i sposa l system. Ef fec t s of heavy 
metals and s o i l a c i d i t y on microorganism and t h e i r a c t i v i t y i s 
reported in another two papers. 
B isesar (1982) studied the e f f e c t s of heavy metals on micro-
organisms present in s o i l s . He a t t r i b u t e s the reduction or e l imina-
t ion of organisms and the a l t e r a t i o n of microflora near a lead 
smelter to the heavy metal p o l l u t i o n emission from the said smelt**r. 
B i s e s a r , S. (1982) : Ef fec t s of Heavy Metals on Microorganisms 
in S o i l s near a Secondary Lead Smelter . Water, Air and Soi l 
P o l l . V o l . 17, 305-308. 
Chan (1982) i n v e s t i g a t e s the changes in s o i l propert i e s 
caused due to leachate i r r i g a t i o n of the s o i l from a sani tary 
land f i l l . The s o i l chemistry changes d r a s t i c a l l y from Mg-domlnated 
to Ca-dominated s o i l s with an increase in PH value from 5 to 10. 
The treated s o i l was not s table on d i s t i l l e d water treatment. 
Chan, K.Y. ( l 9 8 2 ) : Changes to S o i l on I r r i g a t i o n With a 
Sanitary Land f i l l Leachate. Water, Air and S o i l P o l l . Vol . 17 
295-304. 
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Davis et al. (l988) estimated metal distribution in gras 
land soils after surface application of sludge. They concluded 
that sampling to a depth of 5 to 7.5 centimetres would bo 
suitable for monitoring long term grass land treated with 
surfac« application of sludge* 
Davis, R.D. et al. (1988)j Distribution of Metals in 
Grass land soils following Surface Applications of Sewage 
Sludge. Env. Poll. Vol. 49, No. 2, 99-115. 
cl-rashidi and Lindsay (1987) studied the effect of 
Fluoride an soils and concluded that Fluoride addition increased 
the PH and solubility of organic matter in soils mostly in acid 
ones. Solubility of elements in soils was greatest for Al, 
Fe, and Ca; Intermediate for Mg, K, Mn and P; and least for 
Cd, Cr, Ni, Cu, Zn, B, Mo and Ba. 
El-rashidi, /V'.A. and W.L. Lindsay (1987): Effect of Fluoriii* 
on PH, Organic matter and Solubility of Elements in Soils. 
Env. Poll. Vol. 47, No. 2, 123-133. 
Falkengrengrerup (l987) attributes the decline in Soil 
PH to the acid deposition after studying about 22 forest soils 
in Southern Sweden. 
Falkengrengrerup, U. (1987): Long Term Changes in Forest 
Soils in Southern Sweden. Env. Poll. Vol. 43, No. 2, 79-80. 
Francis (1982) investigated the effects of soil acidity 
on microbial decomposition of organic matter and the transfor-
mation of N in an acid forest soil. COj reductions were found 
to be more in unamended than amended soils. Likewise ammonia 
formation was less in amended soils by about 50^ < than natural 
acid soils. It is suggested that the reduction of nutrient 
recycling may occur in the forest ecosystem by the addition 
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of H2SO4 or by acid p r e c i p i t a t e . 
F ranc i s , A.J. ( l982) : Effects of Acidic P r e c i p i t a t i o n 
and Acidity on Soil microbial p rocesses . Water, Air and 
Soil P o l l . Vol. 18, 375-394. 
Hoeks and Borst (1982) give a p resen ta t ion of e f fec t ive 
anaerobic d iges t ion of f a t t y acids in s o i l s by CH^ fermentation 
e spec ia l ly in s o i l s with a high buffering capac i ty . 
Hoeks, J . and R.J . Borst (1982): Anaerobic Digestion of 
Free Vola t i l e Acids in Soi ls Below Waste Tips . Wgter, Air, 
and Soil P o l l . Vol. 17, 165-173. 
Keeney and Gardner (1968) h igh l igh t the contaminations 
of surface and subsurface waters caused due to the use of 
so i l as a waste disposal system. High n i t r a t e contents give 
r i s e to eut rophicat ion and also enhance the health problems in 
humans and animals. 
Keeney, D.R. and W.R. Gardner ( l968) : The Dynamics of 
Nitrogen Transformations in the S o i l . In Global Effects 
( S . F . Singer) Ed. 96-103. -
Sami-ullah Khan e t a l . (1987) describe tha t the appl ica-
t ion of Bavist in and Cal ix in increases NHt - N and P and dec-
reases N02» NO3 - N and K in s o i l s . Further the microbial 
a c t i v i t y in the so i l is enhanced s i g n i f i c a n t l y while as the 
C02-evolution of the so i l was decreased due to these app l i ca t ions , 
Sami-ullah Khan e t a l . (1987): The influence of Bavist in 
and Calixin in C02-»evolution and the major Nutr ient Status 
(NPK) of the s o i l . Env. P o l l . Vol. 47, No. 2, 115-122. 
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Sanders and Adams (1987)' studied the e f fec t s of PH on 
the concentrat ion of three metals Zn,Cu and Ni ext rac ted by 
calcium chloride from s o i l s t rea ted with sludge. They concluded 
tha t concentrat ion of a l l the three metals increased with the 
decrease in PH below a threshold value ranging from 6.2 to 7.00 
for Zinc, 6.2 to 7.2 for Nickle and 4.5 to 5.7 for Copper. 
Sanders, J.R. and T. Mem. Adams (1987): The Effects of PH 
and Soil type on concentrat ions of Zn,Cu and Ni ext rac ted 
by calcium chloride from Sewage s ludge- t rea ted s o i l s . 
Env. P o l l . Vol. 43, No. 3, 219-228. 
Sanders (l987) a f t e r using adsorption isotherms and 
i so t rop ic exchange techniques in studying zinc adsorption in 
d i f f e r en t so i l s have suggested tha t the equi l ibr ium between 
solut ion and exchangeable zinc is s t rongly PH dependent. 
Sanders, J.R. ( l987) : The Effect of PH on Zinc Adsorption 
Equ i l ib r i a and Exchangeable Zinc Pools in S o i l s . Env. P o l l . 
Vol. 44, No. 3, 165-176. 
Wickliff e t a l . (1982) i l l u s t r a t e the appl ica t ion to 
tannery sludge to a g r i c u l t u r a l land as a f e r t i l i z e r without 
causing any adverse e f fec t s on the so i l chemistry. The amount 
and frequency of app l ica t ion should, however, be determined by 
so i l organic mat ter , t o t a l s a l t content and t o t a l and avai lable 
nitrogen and Cr. 
Wickliff. Carlos e t a l . (1982): Reactions of Chrome Tannery 
Sludge with Organic and Mineral S o i l s . Water, Air and S o i l . 
P o l l . Vol. 17, 61-74. 
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SUhAMARY 
The s tudies a t t r i b u t e e l iminat ion of organisms and 
microflora a l t e r a t i o n s to heavy metal emissions from a lead 
smelter . The so i l chemistry changes from Mg-dominated to Ca-
dominated so i l with an increase in PH from 5 to 10 due to 
leachate i r r i g a t i o n from a sani tary land f i l l . Sampling to a 
depth of 5 to 7.5 cm would be su i tab le for monitoring long term 
grass land t rea ted with surface app l ica t ion of sludge. Fluoride 
addit ion Increased the PH and organic matter s o l u b i l i t y in aci«i 
so i l s and decline in so i l PH is a t t r i b u t e d to acid depos i t ion . 
Reduction of nu t r i en t recycl ing may occur in the fo res t eco-
system by H2S0^ addi t ion or by acid p r e c i p i t a t e . Anaerobic 
d iges t ion of f a t ty acids in s o i l s by CH^ fermentation is 
presented. High NO^  contents promote eu t rophica t ion and increase 
health problems. Ba.vistin and Calxin increases NH -^N and P and 
decreases NO2, NO -^N and K in s o i l s . Concentration of Zn, Cu 
and Ni from s o i l s , t rea ted with sludge, increased with the 
decrease in PH. The equi l ibr ium between solut ion and exchangeable 
Zinc is s t rongly PH dependent and appl ica t ion of tannery sludg* 
as a f e r t i l i z e r causes no adverse e f f ec t s on the so i l chemistry, 
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1.2 INTRODUCTION 
The papers presented deal with land fill studies and 
their behaviour. The topics discussed are Methane recovery 
from land fills, temperature as an indicator of landfill 
behaviour, heavy metal contents, treatment and disposal of 
solid wastes. 
Alzaydi (1980) studied methane gas recovery from sanitary 
landfills. It is concluded that cost estimates for collection and 
treatment indicate that landfill gas is competitive with natural 
gas or oil, thus can be an important supplement or alternative 
fuel source. 
Alzaydi, A.A. (1980): Methane Recovery And Utilization 
From Sanitary Land Fills In Ural (Oktay) Ed. Proc. Energy 
R9S0. and Conservation Retaled to Built Environment Vol. I 
531-537. 
Crutcher et al. (1982) discuss the utility of landfill 
temperature measurements for understanding landfill behaviours 
and interpreting the anomalous data points. The availability 
of a pathway facilitating easy intrusion of atmospheric O2 into 
a landfill is shown to cause aerobic conditions and spontaneous* 
combustion, during landfill pumping experiments. 
Crutcher, A.J. et al. (1982): Temperature As An Indicator 
of Landfill Behaviour. Wat. Air and Soil Poll. Vol. 17, 
213-223. 
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Schonborn ( l98 l ) compared the p roper t i e s of municipal 
wastes with the requirements of the microbial populations in 
the special biotechnological process such as aerat ion for sewage 
sludge s t a b i l i z a t i o n , an aerobic d iges t ion of sludge and addi-
t iona l wastes under generation of biogas and compositing of 
sludge and refuse for use in a g r i c u l t u r e . The b io log ica l fac ts 
about the process and t h e i r e f fec t iveness with future prospects 
are also presented. 
Schonborn, V/, ( i981) : The Significance of Biotechnological 
Process For The Treatment And Disposal Of Solid Wastes. In 
Millazo (G) £d. Studies in Env. Sciences, Vol. 9, 5-18. 
Sridhar and Bammeke (l986) studied heavy metal contents 
of sol id wastes produced in r e s i d e n t i a l a reas , a market, a 
ca fe t e r i a e t c . Low densi ty areas with higher per capi ta incomi-j 
showed higher l eve l s of heavy metals . The environmental signi-
ficance i s dicsussed, 
Sr idhsr , fA.K.C and A.O. Bammeke ( l986) : Heavy Metal 
Contents of Some Solid Wastes in Ibadan, Niger ia , Wat. 
Air and Soil P o l l . Vol . 29, No. 1, 51-56. 
SUMMARY 
The studies reveal that land fill gas is competitive with 
oil and natural gas and can be an important supolement or alter-
native fuel S'-urce. Intrusion of atmospheric oxygen into a la^i 
fill is shown to cause combustion during landfill pumping expei 1-
ments. Significance of biotechnological process for waste dispo-
sal treatments is discussed and low density areas with higher per 
capita income showed higher levels of heavy metals. 
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1,3 INTRODUCTION 
The papers presented deal mostly with hazardous waste 
studies. The important subjects discussed are perception of 
health hazards, management of hazardous material, landslide 
damages, mutagenic activity of leachate water and colored 
smoke dyes, risk and importance of hazardous material flow, 
assessment of major hazards and ecosystem impacts, geologic 
hazards and land use planning, land disposal of organic solvent, 
wastes, hazards of chlorine drying and gas discharge consequent »•. 
Akhtar (1988) studied variations in the urban health 
hazard perception in two residential areas. Hazard, factors 
like road accidents, water pollution, poor water supply system, 
air pollution transportation problems, overcrowding, poor sani-
tation and lack of recreational facilities were discussed. It 
was revealed that variations in people's perception of health 
hazards arre related to socioeconomic background, occupational 
structure and the geography of the area. 
Akhtar, R. (i988): Perception of Urban Health Hazards. 
Intn. J. cnv. Stud. Vol. 31, Nos. 2/3, 167-172. 
Alam et al. (l988) studied the quality and nature of 
hazardous chemical wastes generated at a petroleum university. 
Land disposal is found to be most economically feasible disposal 
method. A management plan for collection, transportation and 
ultimate disposal of hazardous waste materials is outlined. 
Alam, I.A. et al. (i988): Management of Hazardous Materials 
At King Fahd University of Petroleum and Minerals. J. Haz. 
Mat. Vol. 19, No. 1, 69-77. 
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Alexander (1986) describe landslides as a significant 
and expensive hazard in urban areas. The study proposes an 
intensity scale of structural damage caused by subsidence, 
compression, or extension of the ground during landslides and 
offer a check list of site observations that could be made by 
planners, engineers, architects, surveyers, geologists and 
geomorphologists. 
Alexander, D. (1986): Landslide Damage To Buildings: 
£nv. Geol. Wat. Sci. Vol. 8, No• 3, 147-151. 
Bowonder and Miyake (1988) describe in brief the Bhopal 
plant and accident. The errors causing the accident in terms 
of facilities, skills, factual, regulatory and climate are 
identified. The most important factor that needs improvement 
for reducing accidents is the institutional risk analysis syst«\ii, 
hazard management procedures and commitment for safe operation 
of facilities. 
Bowonder, B. and T. Miyake (i988): Managing Hazardous 
Facilities: Lessons From The Bhopal Aceident. J. Haz. 
Mat., Vol. 19, No. 3, 239.269. 
Brown and Donnelly (i984) determined the mutagenic 
potential of runoff and leachate water from petroleum sludge-
amended soils. Greater amounts of the activity were detected 
in the runoff waters. It generally decreased with time follow 
waste application. Results indicate that microbial bioassays 
may prove to be useful tool for environmental monitoring of 
land treatment facilities. 
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Brown,K.W. and K.C. Donnelly(i984): Mutagenic Activity 
of Runoff And Leachate Water From Hazardous Waste Land 
Treatment. Env. Poll. Vol. 35, No. 3, 229-246. 
Ditz (1988) presents a cirtical assessment of the risk 
of spills from hazardous waste incineration aboard ocean going 
vessels. Results indicate that the probability of a spill is 
significant for projections of future ocean incineration demandt 
The severity of spills is explored using mathematical models of 
chemical transport and fate. 
Ditz, D.W. (1988): The Risk Of Hazardous Waste Spills 
From Incineration At sea. J. Haz. Mat., Vol. 17, No. 2 , 
149-167. 
List and Abkowitz (1988) discuss the challenges involved 
in developing a data base for the careful movement of dangerous 
substances over the network of highways, rail-roads, waterways, 
and other transportation facilities. Study is focused on issues 
of completeness, consistency and compatibility. 
List, G. and M. Abkowitz (l988): Towards Improved Hazardous 
Materials Flow. J. Haz. Mat. Vol. 17, No. 3, 287-304. 
Marrs et al.(i988) studied the repeated dose toxicity ol 
a coloured smoke in three species*of small laboratory animal. 
The exposure caused growth diminishing and did not affect the 
survival except in pigs. Organ specific toxicity was confined 
to the respiratory tract. 
Marrs, T.C. et al. (i988): Inhalation Toxicity Of A Coloured 
Smoke And The Mutagenicity Of Its Constituent Dyes, Solvent 
Yellow 33 (CI 47,000) And Disperse Orange II (CI 60,700) In 
The Ames Test. J. Haz. Mat. Vol. 17, No. 3, 269-285. 
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Petts et al. (1988) presents a methodology for tho 
estimation of population density around a hazard site. Other 
information required for measuring the societal risk from a 
hazard include the proportion present at different times of 
day, the proportion more vulnerable to the hazard and the 
proportion outdoors. 
Petts, J.I. et al. (1988): The Assessment Of Major 
Hazards: The Density And Other Characteristics Of 
The Exposed Population Aroung A Hazard Source. J. Haz. 
Mat. Vol. 14, No. 3, 337-363. 
Ross and Morgan (1986) studied about 45 landslides along 
the coast line for incorporation into a comprehensive land use 
planning in the study area. Other geologic constraints to lanu 
use include marine erosion, ocean and estuarine flooding, wind 
erosion of dune areas, soil erosion and soil piping. 
Ross, M.u. and M. Morgan (1986): Coastal Geologic Hazards 
And Landuse Planning In North Western Oregon. Env. Geol. 
.-at. Sci. Vol. 8, No. 4, 221-227. 
Roy and Griffin (1988) describe conceptual and mathematica: 
modelling approaches to evaluate environmentally suitable waste 
management practices that prevent ground water pollution from 
land fill disposal of solid wastes. The study indicated that 
the toxicity, mass loading rate, and the mass solvent initially 
disposed are critical parameters determining the relative success 
of a given site to attenuate contaminants to environmentally 
acc-3Dtable levels. 
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Roy, \'i.R. and R.A. Griffin (1988): Estimating Threshold 
Values For The Land Disposal Of Organic Sovent -
Contaminated Wastes. J. Haz. Mat. Vol. 15, No. 3, 365-376. 
Schaeffer et al. (1988) devised a method using available 
qualitative and quantitative data on physical and chemical pro-
perties, toxicity and usage to rank the ecological hazard of 
compounds. The method was used to rank the anticipated eco-
system risk for over forty chemicals used in military training. 
Schaeffer, D.J. et al. (1988): Assessing Ecosystem Impacts 
From Simulant And Decontaminant Use. J, Haz. Mat. Vol. 18, 
No. 1, 1-16. 
Tabata et al. (1987); studied sudden and violent explosion 
of three PVC made chlorine drying towers in a mercury amalgam eel 
chlorine plant. It is concluded that the towers should be cons-
tructed of an acid proof and conductive material to held these 
at the earth potential, together with sulphuric acid, to prevent 
electrostatically charging. 
Tabata, Y. et al. (1987): Explosion Hazards Of Chlorine 
Drying Towers. J. Haz. Mat. Vol. 17, No. 1, 47-59. 
Thomson and Nightingale (1988) present a method whereby 
the maximum conceivable individual risk from a toxic release 
accident can be easily determined by hand calculations only. 
Applications of the method to conventional toxins and carcino-
gens, as well as external radiation from radioactive cloudshine 
are discussed. 
Thomson, J.R. and A.P.M. Nightingale (1988): A Simple 
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Method For Determining The Maximum Consequences of 
Notional Toxic and Radio-toxic Gas Discharges. J . Haz . 
Mat. Vol. 17, No. 3, 239-245. 
SUMMARY 
The s tudies reveal tha t v a r i a t i o n s in people ' s perception 
of health hazards are r e l a t ed to socio-economic background, 
occupational s t ruc ture and the geology of the area . Land disposal 
is the most economically feas ib le disposal method for chemical 
wastes . An i n t ens i t y scale i s proposed for damages caused by 
land s l i d e s . I n s t i t u t i o n a l r i sk ana lys i s system i s an important 
fac tor for reducing the accidents in hazardous p l a n t s . Microbial 
bioassays may prove to be useful tool for environmental monito.in 
of land treatment f a c i l i t i e s . P robab i l i ty of a s p i l l i s s ign i i i 
cant for pro jec t ions of future ocean inc ine ra t ion demand.chall-
enges involved in careful movement of dangerous substances are 
d iscussed . Growth diminishing and r e s p i r a t o r y t r a c t t o x i c i t y was 
observed in small animals due to a colored smoke. Population 
dens i ty est imation around a hazard s i t e and lands l ides for land 
use planning are d iscussed. Toxici ty , mass loading ra te and 
the mass solvent i n i t i a l l y disposed are c r i t i c a l parameters deter-
mining the r e l a t i v e success of a given s i t e to a t tenuate contami-
nants to environmentally acceptable l e v e l s . A method is devised 
to rank the an t ic ipa ted ecosystem r i sk for over for ty chemicals 
used in mi l i t a ry t r a i n i n g . Acid proof and conductive mater ial 
towers are proposed to prevent e l e c t r o s t a t i c a l l y charging and 
l a s t l y a hand ca lcu la t ion method for determining r i sk from a 
toxic re lease accident i s descr ibed. 
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1.4 INTRODUCTION 
The papers presented deal mostly with hazardous waste 
management studies. The topics discussed are measurement of 
adsorption and biotransformation, mobility of chlorofluorocar-
bons, hydrologic impacts of soils, health implications of 
hazardous waste management, soil clogging, solute transport in 
a stony soil and soil changes by municipal waste water. 
Borden and Bedient (l987) estimated the effective in 
situ retardation factors for adsorption and evaluated signifi-
cance of biotransformation in limiting the transport of poly-
cyclic aromatics present in the shallow aquifer. The results 
suggest that biotransformation is the major process limiting 
the transport of nepthalene and similar compounds at the test 
site. 
Borden R.C. and P.B. Bedient (1987): In Situ Measurement 
of Adsorption And Biotransformation AT A Hazardous Waste 
Site. Wat. Reso. Bull. Vol. 23, No. 4, 629-636. 
Haderlein and Pecher (l988) determined the fate of 
chlorofluorocarbons (cFcs) in used plastic foams after their 
desposition in a landfill. The results indicate that deposition 
of shredder wastes containing cFcs result in their quick loss 
to the atmosphere. To reduce cFc emission from landfills, 
contaminated wastes should be covered with adsorbing layers 
immediately after their deposition. 
Haderlein, S. and K. Pecher (1988): Mobility of Chloro-
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fluorocarbons in Deposits of Shredder Wastes from Plastic 
And Metal Utilizing Industries. Wat. Air and Soil Poll., 
Vol. 37, 459-466. 
Hutten and Gifford (1988) studied how continuous dryland 
farming in a rangeland setting affected infiltration rates and 
erosion. Hydrologic parameters were determined within and across 
soil series and sampling seasons. Results indicated that the 
same soil series mapped at different locations on agriculture 
land will have similar infiltration and erosion rates. 
Hutten, N.C. and G.F. Gifford (1988): Some Hydrolic Impact 
Of Blowing Rangeland Soils. Wat. Reso. Bull. Vol. 24, No. 1 
175-181, 
Krishna Murti (1988) attempted to provide some background 
information useful in developing safe measures for waste disposal 
without injuring public health or compromising environmental 
sanctity. 
Krishna Murti, C.R. (1988): Health Implications of Hazardous 
Waste Management. Ind. J. Environ. Health. Vol. 31, No. 1, 
1-10. 
Kropf et al. (1975) determined the key parameters of 
operation of septic tank subsurface abisorption systems applicable 
to household size installations. Th© only effective measure to 
increase the infiltrative capacity of a system in increasing 
either the infiltration area or the hydraulic gradient. 
Kropf, F.W. et al. (1975): Soil Clogging in Subsurface 
Absorption Systems for Liquid Domestic Wastes. Prog. Wat. 
Technol. Vol. 7, Nos. 3/4, 767^-774. 
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Schulin et al. (l987) studied the transport of two con-
servative tracers, bromide and chloride in a stony field soil 
under natural soil, vegetative, and climatic conditions. The 
results show significant differences between the two dimensional 
spatial distributions of the bromide and chloride traces. 
Schulin, R. et al. (1987): An Experimental Study of Solute 
Transport in a Stoney Field Soil. Wat. Reso. Res. Vol.23, 
No. 9, 1785-1794. 
White and Dornbush (1988) studies soil changes in a 
poorly drained area that are caused by four years of use of the 
rapid infiltration of stabilization pond effluent. Changes in 
the physical characteristics of thesoil were slight and would 
have little effect on the longevity of a rapid infiltration 
basin. 
White, c.M. and J.N. Dornbush (1988): Soil Changes Caused 
by Municipal Wastewater Applications in Eastern South Dakota 
Wat. Reso. Bull. Vol. 24, No. 269-273. 
SUMMARY 
The studies reveal that biotransformation is the major 
process limiting the transport of napthalene at a hazardous 
waste site. The deposition of shredder wastes containing cFcs 
result in their quick loss to the atmosphere. The same soil 
series mapped at different locations on agricultural land will 
have similar infiltration and erosion rates. Background infor-
mation useful in developing safe measures for waste disposal is 
reported. Infiltrative capacity of a subsurface absorption 
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system can be increased by increasing either the infiltration 
area or the hydraulic gradient. Significant differences are 
« 
shown between the two dimensional spatial distributions of the 
bromide and chloride traces and changes caused by infiltration 
of stabilization pond effluent in the physical characteristics 
of the soil were slight. 
1.5 INTRODUCTION 
The papers presented mostly deal with sewage sludge and 
waste water impacts on soils and crops. The important subjects 
discussed are effects of municipal solid waste, irrigation and 
sewage sludge, pulp and paper mill wastes, domestic wastewater, 
soil pollution control residuals, fertilizer factory and viscose 
factory effluents on soils, crops and microbial populations. 
Other topics discussed are Ca, Mg and bacterial movement from 
soils, trees as tritium monitors, wastewater treatment with 
aquatic plants, Zn, Cu and Ni in soil and crops and element 
attenuation from coal mineral wastes by soils. 
Boyle and Fuller (1987) evaluated the relative impact 
of two constituents, TOC and TSS, of municipal solid waste 
leachate on zinc migration through soils. Higher TOC and TSS 
levels facilitated the Zn migration. Th© soil properties 
associated with Zn retention were surface area, CEC and present 
day content but the TOC and TSS were found to be more important 
in determining Zn attenuation behaviour than soil characteri<;tic 5. 
: 307 : 
Boyle, M. and W.H. Ful le r (1987): Effect of Municipal 
Solid Waste Leachate Composition on Zinc Migration 
Through S o i l s . J . Env. Quel. Vol. 16, No. A, 289-454. 
Chakrabarti and Chakrabarti (1988) studied the impact 
of sewage i r r i g a t i o n and sludge appl ica t ion on wheat p l a n t s . 
The observed resuJ t s appear to be due to an overal l decrease 
in the metabolic s t a tu s of the plants. Grain y ie lds , however, 
were not reduced despi te the metabolic e f f e c t . 
Chakrabar t i , C, andT.Chakrabarti ( l988) : Effects of I r r i g a t i o r 
with Raw and D i f f e r e n t i a l l y Diluted Sewage and Application 
of Primary se t t l ed Sewage-Sludge on Wheat Plant Growth, Crop 
y i e ld , £nzumatic Changes and Trace Element Uptake. 
Env. P o l l . Vol. 5 1 , No. 3, 219-235. 
Ib i e l e and Inyang (1986) inves t iga ted the r e l a t i onsh ip 
between the sewage sludge qual i ty applied and the number of 
coliform and faecal streptococcal organisms t ransported into 
the sub - so i l , groundwater and the crops . Bacter ia l Nos. 
t ransported to 15 cm depth in the p lo t receiving the highest 
amount of sludge showed some co r re l a t ion with the amount of 
sludge appl ied. 
I b i e l e , 0. and A.D. Inyang ( l986) : Environmental Movement 
of Ind ica tor Bacteria From Soil Amended With Undigested 
Sewage Sludge. Env. P o l l . Vol. 40, NQ. 1, 53-62'. 
Juwarkar e t a l . (1987) discuss the impact of pulpmill 
astewater mixed with ch lo r ina t ion and hypochlori te wastewater 
n s o i l s . I t was found tha t the use of the wastewater having 
SAA 6.6 ac\d ^ . 3 w i l l not cause a^ Y sod-icity and s a l i n i t y piDblerri 
w 
o 
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on the soils in and around the study area. 
Juwarkar, A.S. et al. (1987): Effect of Pulp and Paper mill 
.Wastewater on soil properties. Ind. J. Env. Hlth. Vol. 29, 
No. 4, 313-321. 
Juwarkar and Subrahmanyam (l987) studied anaerobically 
treated pulpmill waste water used for crop irrigation for 3 year'. 
Soil equilibrium studies showed that the pulpmill wastewater 
diluted with chlorination and hydrochlorite wastewater in 4:1 
or 3:1 proportions can be successfully used on coarse to medium 
textured soils without the problem of sodicity. 
Juwarkar, A.S. and P.V.R. Subrahmanyam (l987): Impact of 
Pulp and paper Mill Wastewater on Crop and Soil. Wat. 3ci. 
and Technol. Vol. 19, Nos. 5/6, 693-700. 
Juwarkar et al. (1988) evaluated the effect of different 
types of treated and untreated domestic wastewaters on soil 
microbiological properties. The results indicate an increase 
in the population of bacteria, fungi and actinonycetes with 
each application of wastewater.NO change was found in soil 
organic carbon indicating stabilization of organic matter by 
micro-organisms. 
Juwarkar, A. et al. (1988): Impact of Domestic Wastewater 
on Soil Microbial Populations. Wat. Air and Soil Poll. 
Vol. 39, Nos. 1/2, 169-177. 
3 
Kalisz e t a l . (1988) discussed the Tritium (H) a c t i v i t i - v 
in the fol iage of fo res t t rees along the perimeter of a low le^ 
3 
rad ioac t ive waste disposal s i t e . Spat ia l v a r i a b i l i t y in H 
a c t i v i t y c l ea r ly del ineated pa t t e rns of H in so i l water as 
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deep as 3 m. White and chestnut oak were found to be the good 
monitors of H regardless of tree size. 
Kalisz, P.J. et al. (1988): Trees as Monitors of Tritium 
in Soil Water. J. Env. Qual. Vol. 17, No. 1, 62-70. 
Menon and Bhattacharya (1988) studied the effect of 
sewage effluent on movement of Ca and i^lg in soil by controlled 
application in the laboratory. Ca and Mg concentration increased 
appreciably on sewage application. However, elevated levels of 
Mg were found in surface and that of Ca in bottom layers of the 
soil columns. 
Menon, L. and A.K, Bhattacharya (1988): Movement and 
Accumulation of Available Ca"*"*" and Mg"*""^  in Sewage Treated 
Soil Column. Ind. J. 2nv. Hlth. Vol. 30, No. 1, 50-59. 
Naylor (1988) assessed the fertilization of an unknown 
pollution control residual by a laboratory soil incubation 
procedure. Lime sludge had a liming value equivalent to 1^'/, 
of agricultural limestone. The phosphorus sludge contained 13:A 
Al and 11>< P. Sxcchangeable Al was increased in the soil and 
exchangeable P was increased by sludge addition. 
Naylor, L.N. (l988): Assessing Effects of Soil Pollution 
Control Residuals On Soil Chemistry Properties. J. Wat. 
Poll. Cont. Fed. Vol. 60, Aug. 1457-1462. 
Oertzen and Finlayson (1984) studied the ability of 
aquatic plants to treat saline wastewater by examining two 
populations of Typha under glass-house conditions. The experiment 
showed that ecotype differences in response to Ma 01 occur, but 
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did not determine the upper level of tolerance of either popul.i-
tion. The coorow seedlings grew better than those from Mitta 
Mitte Bore. 
Oertzen, I .V. and C M . Finlayson (1984): Wastewater 
Treatment with Aquatic Plants: Ecotypic Differentiation 
of Typha domingensis Seedlings. Env. Poll. Vol. 35, No. 3, 
259-269. 
Sanders et al. (1987) describe the treatments of un-
contaminated sludge and the sludge contamining Zn, Cu and Ni 
concentrations on different types of soils. The quality of 
the added metal in the soil solution depended on the metal 
loading, PH and Soil CEC, and changed with time after mixing 
soils and sludges. Crop metal concentrations and metal induced 
yield reduction also depended on soil properties as well as 
metal loading. 
Sanders J.R. et al. (1987): Zinc, Copper and Nickel 
Concentrations in Soil Extracts and Crops Grown on Four 
Soils Treated 'With Metal Loaded Sewage Sludges. Env. 
Poll. Vol. 44, No. 3, 193-210. 
Singh and Mishra (1987) evaluated the impact of various 
concentrations of fertilizer factory effluents on physicochemic 11 
properties of soil and germination, growth, photosynthetic 
pigments and dry matter productions of rice and corn. The 
effluent in the lower concentrations enhanced the growth and 
development of corn and rice and higher concentrations inhibited 
the seed germination and caused deleterious effects on the dry 
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matter production, yield and the photosynthetic pigments of 
both test crops. 
Singh, K.K. and L.C. Mishra (l987): Effects of Fertilizer 
Factory Effluent on Soil and Crop Productivity. Wat. Air 
and Soil Poll. Vol. 33, April, 309-320. 
Sw.imin.i tli.in und M<if»onmanl (1988) discuss the imp^ jct of 
viscose factory effluents on soil properties. Results indicate 
that the factory effluents decreased the hygroscopic moisture, 
water holding capacity, organic carbon, N and P contents, lime 
requirement and increased the K and Na contents of the soil, 
thereby making the soil unfit for plant growth. 
Swaminathan, K. and K. Manonmani (1988): Effects of Viscose 
Factory Effluents on Physicochemical and Biological Proper-
ties of Soil. J. Ind. Poll. Cont. Vol. 4, No. 1, 11-15. 
Wangen and Jones (l984) studied the attenuation of acidity 
and selected elements in acidic leachates by using laboratory 
column method. Carbonaceous soils provide the best control 
material for acidic leachates. Results show that natural soils 
can substantially reduce pollutants from acidic coal wastedumps 
and should be considered when selecting waste disposal sites. 
'.Vangen, L.E. and M.M. Jones (1984): The Attenuation of 
Chemical Elements in Acidic Leachates From Coal Mineral 
vVastes by Soils. Env. Geol. Wat. Sci. Vol. 6, No. 3, 161-170. 
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The studies reveal that higher Toe and TSS levels facili-
tated the Zn migration through soils. Grain yields were not 
reduced in wheat despite the metabolic effect of sewage sludge 
applications. Bacterial numbers transported to 15 cm depth 
in the plot receiving the highest amount of sludge showed some 
correlation v/ith the amount of sludge applied. Pulp mill waste 
water having SAR 6.6 and 5.3 will not cause any sodicity and 
salinity problem on the soils. Wastewater application increases 
the population of bacteria and fungi etc. White and chesnut 
oak were found good monitors of tritium regardless of tree size. 
Ca and Mg concentrations increased appreciably on sewage appli-
cation. Exchangeable Al was increased in the soil and exchan-
geable P was increased by sludge addition. Hcotype differences 
in response to NaCl were shown by experiments. Crop metal conc*»n-
trations and metal induced yield reduction depended on soil pro-
perties as well as metal loading. Higher concentrations of 
fertilizer factory effluents inhibited the seed germination and 
caused deleterious effects on yield etc. of rice and corn. 
Viscose factory effluents make the soil unfit for plant growth 
and carbonaceous soils provide the best control material for 
acidic leachates. 
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1.6 INTRODUCTION 
The papers presented deal with wastewater treatment 
studies. The topics discussed are recession of a desert 
cliff, oxidation ponds in combination with chemical precipita-
tion, ferric chloride effects, higher efficiency and energy 
saving treatment, rotating biological contractor and biological 
decomposition of trace organic compounds. 
Arkin et al. (1986) studied an erosional cirque formed 
by sewage water as a model simulating natural processes. The 
cliffs consist of loess and conglomerate underlain by soft marl, 
clay, and chalk. The new hydrological factor gave rise to a 
severe disturbance of the morphological balance in the vicinity 
of the cliffs, accelerated erosion and generated circular slides. 
Arkin, Y. et al. (1986): Accelerated Recession of a Desert 
Cliff Due to Sewage Water Disposal, Sede Boqer, Israel. 
£nv. Geol. Wat. Sci. Vol. 8, No. 4, 185-192. 
Balmer and Vik (l987) studied the modes of combining 
oxidation pond treatment and chemical precipitation for phosphoruj 
removal. All combinations investigated can produce excellent 
phosphorus removals. Organic matter removal is very good in 
summer than in winter. 
Balmer, P.and B.Vik(l987): Domestic Wastewater Treatment 
With Oxidation Ponds In Combination With Chemical Precipi-
tation. Proc. 9th Intn. Conf. Wat. Poll. Res. 867-880. 
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Deepak et al. (1988) describe the suitability of ferric 
chloride as a deemulsifying agent for the separation of misciblo 
oil from wastewater. Results show that one gramme of ferric 
chloride per litre of wastewater reduces oil concentration in 
water from 1188 to 98.8 mg litre" in two hours. 
Deepak, D. et al. (i988): Effect of Ferric Chloride 
On the Separation of Miscible From Wastewater. Ind. 
J. Env. Hlth. Vol. 30, No. 1, 43-49. 
Kira et al. (1988) studied the test of practical scale 
of new wastewater treatment process based on bioflocculation 
hypothesis. The bioflocculation can be easily accomplished 
under systematic utilization of electric pump, vortex tube, 
blower and airlift pumps in continuous aerobic treatment 
process by a specially designed hydraulic system. 
Kira, H. et al. (1988): Studies On Higher Efficiency 
And Energy Saving Treatment Of Livestock Wastewater By 
Hydrotechnology. Proc. 6th Cong. APD-IAHR, Vol. Ill, 
263-270. 
Raghunand et al. (1988) carried out an experimental 
study on the RBC with asbestos discs, as a means of treatment 
of starch waste. The initial biomass film was developed by 
rotating discs in a cow dung slurry. RBC works on the principlt* 
of attached growth systems, and consists of a series of closely 
spaced circular discs of polysterene, polyvinyl chloride or 
asbestos sheets. 
Raghunand, R. et al. (1988): Rotating Biological Contractor-
A Low Cost Waste Treatment. 3rd Nat. Conv. Env.Engs. Semi. Env, 
Mangm. in Hill Regns. Sgr. 7 pages. 
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Shibata, et al. (1987)^ investigated biological decompo-
sition of trace organic compounds to apply to the reclamation 
system of the rinse water recovered from semiconductor manufac-
turing processes. Treatability and stability of a fluidized 
bed reactor was examined in a pilot study. 
Shibata, M. et al. (i987): Biological Decomposition Of 
Trace Organic Compounds. Wat. Sci. Technol. Vol. 19, 
Nos. 3/4, 417-427. 
SUMMARY 
The studies reveal that sewage water disturbed the mor-
phological balance in the vicinity of the cliffs, accelerated 
erosion and generated circular slides, oxidation pond treatmeril 
and chemical precipitation combinations can produce excellent 
phosphorus removals. One gramme of ferric chloride per litre 
of wastewater produces oil concentration in water from 1188 to 
98.8 mg/litre in two hours. The bioflocculation can be easily 
accomplished under systematic utilization in continuous aerobic 
treatment process by a specially designed hydraulic system. 
RBC works on the principal of attached growth systems and consist; 
of a series of closely spaced circular discs of polysterene, 
polyvinyl chloride or asbestos sheets and investigations of 
biological decomposition applied to reclammation system of the 
rinse water recovered from semi conductor manufacturing processfH. 
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1.7 INTRODUCTION 
The papers presented mostly deal with factory effluent 
effects on soils and crops. The topics discussed are effects 
of acid precipitation, sugar factory effluents, dairy processing, 
brewery and snow melt waters on soils and soil bacteria. Other 
importants topics are lead tolerance by Festuca rubra, accele-
rated leaching and metal accumulation in soils and heavy metal 
removal from digested sludge and microbial decomposition of 
plant tissues. 
Aber et al. (1982) discussed possible reasons for 
contradictions shown between effects of soil acidification 
and forest production alongwith results of two computer simul-
ations of possible responses to acid rain induced changes in 
nitrogen availability and soil organic matter decomposition 
rate. 
Aber, J.D. et al. (l982): Potential Effects of Acid 
Precipitation on Soil Nitrogen and Productivity of 
Forest ecosystems. Wat. Air and Soil Poll. Vol. 18, 
405-412. 
Ajmal and Khan (1983) evaluated the physicochemical 
properties and effects of effluents of sugar mills on soil anJ 
crop plants. The effluents disturbed PH, N, P and CaCo- and 
organic matter with greatest disturbance in K of the soil. 
The water irrigated soil and the soil irrigated with 25/. 
effluent were found most suitable for germination. It is sugges-
ted that the effluents be used for irrigation after dilution. 
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Ajmal, M. and A.U. Khan (1983): Effects of Sugar Factory 
Effluent on Soil and Crop Plants. Env. Poll. Vol.30, No.2, 
135-141. 
Ajmal et al. (1984) evaluated the physicochemical chara-
cteristics and effects of dairy effluent on fertile soil and 
crop plants. Soil irrigated with effluent showed an increase in 
PH, organic matter, CaCo^, water soluble salts,cation exchange 
capacity, electrical conductivity, N and P. Potassium decreased 
due to leaching. The undiluted effluent restricted germination 
of kidney bean and enhanced that of pearl millet and also retar-
ded the height of both plants of both crops. 
Ajmal, M. et al. (l984): Effect of Industrial Dairy 
Processing Effluent on Soil and Crop Plants. Env. Poll. 
Vol. 33, No. 2, 97-106. 
Ajmal and ;<han (1984) evaluated the physicochemical proper-
ties of brewery effluent and its effect on fertile soil and 
wheat and pea crops. The effluent was rich in N, P and K. 
The PH of the soil decreased with increasing concentration of 
the effluent. The germination of pea and wheat seeds was 
restricted to 8-/. and 9'/. respectively and plant growth was slow 
with lOOy. effluent applications. 
Ajmal, M. and A.U. Khan (1984): Effects of Brewery 
effluent on Agricultural Soil and Crop Plants. Env. Poll. 
Vol. 33, No. 4, 341-351. 
Atkins et al. (1982) examined the lead tolerance of red 
fescue individuals in a site contaminated with lead mine soil 
and a site relatively uncontaminated by lead. Leadmine site 
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individuals were found to possess a tolerance far in excess of 
others. The study suggested that the observed subtle phytotoxic 
effects of vehicle derived lead may be widespread since the 
verges of many busy roads experience levels of lead contamination. 
Atkins, D.P. et al. (1982): The Evolution of Lead Tolerance 
by Festuca rubra on A Motorway Verge. Env. Poll* Vol. 27, 
No. 3, 233-241. 
Hanson et al. (1982) discuss the empirical field evidences 
for changing chemical processes in soils caused by atmospheric 
deposition of pollutants. For well drained organic soils, as 
precipitation PH decreases, metals are differentially leached at 
an accelerated rate. Cores from historically acidified lakes 
indicate that as acidification of surface waters occurs, concen-
tration of Zn, Mn and Ca decrease in the sediment. 
Hanson, D.'A'. et al. (i982): Modern and Paleolimnological 
evidence for Accelerated Leaching and Metal Accumulation 
in Soils in New England, Caused by Atmospheric Deposition. 
Wat Air and Soil Poll. Vol. 18, 227-239. 
Thompson et al. (1987) determined the effect of polluted 
snow melt waters on the number of soil bacteria using soil cores 
from Scotland. Separate soil cores were treated with simulated 
molt waters. Overall the bacterial community exposed to simul.ei--'<i 
leached snow melt waters showed little change in one and bacterid. I 
numbers decreased by 20 fold but denitrifiers numbers were unaffected. 
Thompson, I.P. et al. (1987): The Effect of Polluted and 
Leached Snow melt Waters on the Soil Bacterial Community -
Qualitative Response. Env. Poll. Vol. 43, No. 2, 143-154. 
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Tyagi et al. (1988) studied removal of metals from 
sludge by chemical treatment and microbial leaching processes in 
laboratory reactors. It increased with decreased sludge solid 
concentration and PH. In the microbial process mixed culture 
gave 10/. better solubilisation of metals than in single culture. 
The cost of sludge treatment in terms of chemicals was decreased 
by 80-A in microbial leaching. 
Tyagi, R.D, et al. (1988): Heavy Metal Removal From an 
Aerobically Digested Sludge by Chemical and Microbiological 
Methods. Env. Poll., Vol. 50, No. 4, 295-316. 
Wang et al. (1984) studied the effects on C02 evolution 
and nitrification by amending soil with plant tissues contami-
nated with Hg and As. The results suggest that the environmental 
impact of adding As or Hg to soil will not be from decreasing 
the decomposition rate of plant residues. 
vVang, D. et al. (1984): Microbial Decomposition of Plant 
Tissue Contaminated With Arsenic and Mercurv. Env. Poll. 
Vol. 34, No. 3, 275-282. 
SUMMARY 
The studies reveal that sugar factory effluents disturb 
PH, N, P, CaCo- and organic matter and K in soils, soil irrigated 
with dairy effluents restricted germination of kidney bean and 
enhanced that of pearl millet. PH of the soil was decreased and 
germination of pea and wheat seeds restricted by brewery effluen' « 
Response to acid rain induced changes in nitrogen availability 
and soil organic matter decomposition rate is presented. Leadmine 
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s i t e i n d i v i d u a l s of red fescue were found to possess a t o l e r a n c e 
f a r in excess of o t h e r s . Acidic Lake c o r e s i n d i c a t e t h a t as 
a c i d i f i c a t i o n of su r face wate rs o c c u r s , c o n c e n t r a t i o n of Zn, 
Mn and Ca decrease in the sediment . B a c t e r i a l numbers were 
dec reased by 20 fo ld by p o l l u t e d snow mel t wa te r s but d e n i t r i -
f i e r s numbers were u n a f f e c t e d . Metal removal i nc r ea sed wi th 
decreased sludge s o l i d c o n c e n t r a t i o n and PH. The envi ronmenta l 
impact of adding As or Hg to s o i l w i l l not be from d e c r e a s i n g 
the decomposi t ion r a t e of p l a n t r e s i d u e s . 
1.8 INTRODUCTION 
The papers p r e s e n t e d dea l wi th co l i fo rm s t u d i e s and 
e f f e c t s of envi ronmenta l p o l l u t a n t s on wi ld l i f e . The t o p i c s 
d i s c u s s e d are p a r t i c u l a t e load in mining a rea an ima l s , behaviour 
of i n d i c a t o r b a c t e r i a in sewage amended s o i l , sa lmonel la and 
co l i fo rm removal from was tewater ponds and domest ic sewage, 
f l u o r i d e e f f e c t s on animals and the use of AIR c o r r e c t i o n for 
heavy metal d e t e r m i n a t i o n in earthworm t i s s u e s . 
Dogra e t a l . (1987) s tud i ed the p a r t i c u l a t e m a t t e r by 
chemical d i g e s t i o n of the t i s s u e s of lungs and lymph nodes of 
food an imals in v a r i o u s mining a r e a s of I n d i a . The s tudy 
r evea l ed t h a t the p a r t i c l e s were of r e s p i r a b l e s i z e in lungs 
ana S102 c o n t e n t in p a r t i c u l a t e m a t t e r was about 65>< in lungs 
and 4.8>< in lymph nodes of human i n h a b i t a n t s . 
Dogra, R.K.S. e t a l . (1987) : S i g n i f i c a n c e of P a r t i c u l a t e 
Load in Lungs and Lymph Nodes of Animals in Mining A r e a s . 
I nd . J . Env. H l t h . V o l . 29 , No. 2 , 109-116. 
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Ibiebele et al. (1985) studied the abundance, sensitivity 
to environmental conditions and growth recovery characteristics 
of faecal coliform bacteria and streptococcus faecalis in plots 
receiving undigested sewage sludge. The results show that the 
streptococci were less abundant in the sludge, but more abundant 
in the soil, than the faecal coliforms. 
Ibiebele, D.D. et al. (1985): Some Characteristics of the 
Behaviour of Indicator Bacteria in Sewage-Amended Soil 
Env. Poll. Vol. 39, No. 2, 175-182. 
Pandey et al. (1968) discuss animals and plants as 
monitors of environmental pollution. The effect of various 
industrial and agricultural chemical pollutants on wild life 
is reviewed. The need for protection of wild life against 
pollution hazards is emphasised and follow-up measures suggested, 
Pandey, S.D. et al. (1986): Effect of Environmental 
Pollutants on Wild Life - A Survey. Ind. J. Env. Stud., 
Vol. 28, Nos. 2/3, 169-177. 
Sandhya and Parhad (l988) studied the coliform, E. Coli 
and salmonella removal efficiency of an integrated system of 
a stablization pond and fish ponds. Better bacterial removal 
was obtained when the fish ponds were operated in series than 
in parallel. 
Sandhya, S. and N.M. Parhad (1988): Removal of Salmonella 
from Multicell Wastewater Ponds. Ind. J. Env. Hlth. Vol.30, 
No. 1, 18-25. 
Sebastian and Nair (1984) 'studied batch, continuous and 
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intermittent flow systems for removal of coliform and E. Coli 
from sewage effluent using a mass culture of microalgae. The 
results have proved that contact time of 2 days at PH 11.00 is 
adequate for total removal of E, Coli. from high rate algal 
ponds. 
Sebastian, S. and K.V.K. Nair (1984): Total removal of 
Conforms and H. Coli from Domestic Sewage by High Rate 
Pond Mass Culture of Scenadesmus Obliquus. Env. Poll-
Vol. 34, No. 3, 197-206. 
Shupe et al. (1979) discuss effects of fluorides in 
domestic and wild animals. Excessive amounts of fluoride are 
harmful to animals but it is also essential for optimal health 
in man and animals at smaller amounts. 
Shupe, J.L. et al. (1979): Effects of Fluorides in 
Domestic and Wild Animals. In Oehme (F.W.) Ed. Toxicity 
of Heavy Metal Part II, 517-540. 
Stafford and McGrath (l986) studied the use of acid 
insoluble residue (AIR) as a marker fraction in the soil for 
heavy metal determination in earthworm tissues. The results 
suggest that the correction using (AIR) content provide a suitable 
method for estimating levels of heavy metals present in earth-
worm tissues. 
Stafford, E.A. and S.P. McGrath (1986): The Use of Acid 
Insoluble Residue to Correct for the presence of Soil-
derived Metals in the Gut of Earthworm used as Bipindicator 
Organisms. Env. Poll. Vol. 42, No. 3, 233-246. 
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SUMMARY 
The s t u d i e s r e v e a l t h a t SiOg c o n t e n t in p a r t i c u l a t e 
ma t t e r was about 65^ in lungs and A,Q'/. in lymph nodes of human 
i n h a b i t a n t s . S t r e p t o c o c c i were l e s s abundant in the s l u d g e , 
but more abundant in the s o i l , than f a e c a l c o l i f o r m s . The 
e f f e c t s of v a r i o u s i n d u s t r i a l and a g r i c u l t u r a l chemical p o l l u -
t a n t s on wild l i f e i s r ev iewed . B e t t e r b a c t e r i a l removal was 
ob ta ined when the f i s h ponds were ope ra t ed in s e r i e s than in 
p a r a l l e l . Contac t time of two days a t PH=11.0 i s s u f f i c i e n t 
fo r t o t a l removal of E. Co l i from high r a t e a l g a l ponds . 
Excess ive f l u o r i d e is harmful to animals and the c o r r e c t i o n 
us ing AIR c o n t e n t , provide a s u i t a b l e method for e s t i m a t i n g 
l e v e l s of heavy meta l s p r e s e n t in ear thwork t i s s u e s . 
1.9 INTRODUCTION 
The papers p r e s e n t e d deal with b a c t e r i o l o g i c a l s t u d i e s 
of was t ewa te r . The s u b j e c t s d i s cus sed a re b a c t e r i o l o g i c a l 
a s p e c t s of r a i n w a t e r , human e n t e r i c v i r u s e s f a t e in sewage 
and i t s removal from w a t e r , waste water a s s o c i a t e d h e a l t h 
r i s k s , e f f e c t of f i s h ponds en r i ched wi th wastewater e f f l u e n t , 
q u a l i t y of t r e a t e d water in r e l a t i o n to pa thogenic microorganisms, 
e f f e c t of s u n l i g h t on c o l i p h a g e s and h e a l t h r i s k s a s s o c i a t e d 
wi th was tewater i r r i g a t i o n . 
Adekunle ( l986) analyzed b a c t e r i o l o g i c a l q u a l i t y of the 
underground harnessed r a i n w a t e r and i t s piped water d i s t r i b u t i o n 
system in N ige r i a to e s t a b l i s h i t s p o l l u t i o n p a t t e r n . Data 
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collected during the study period indicate few colifofms. 
There were no faecal coliforms isolated. 
Adekunle, U.A. (1986): Bacteriological Aspects 
of Rainwater Harnessed for an Institutional Use -
A Case Study. Wat. Sci. Tech. Vol. 18, No. 10, 73-75. 
Bosch, Lucena and Jofre (1986) studied the fate of human 
enteric viruses by monitoring their occurrence in sewage influent, 
effluent and sludge samples. Results indicate their removal 
from sewage and transfer to sludge after mechanical sedimentation 
Lime coagulation was regarded as most effective single step 
treatment for their removal from sludge. 
Bosch et al. (1986): Fate of, Human Enteric Viruses 
(Rota Viruses and Enteroviruses) in Sewage after 
Primary Sedimentation. Wat. Sci. Tech. Vol. 18, 
No. 10, 47-52. 
Chaudhuri and Sattar (1986) described the utilization 
of coal based sorbents such as bituminous coal pre-treated/ 
impregnated with either alum, ferric hydroxide, lime or man-
ganese dioxide for virus removal from water. Virus sorption 
was rapid and greater in alum pretreated coal removing about 
96;^  of the virus at water PH of 6.3 - 8.9 as compared with 
that of active carbon. 
Chaudhuri, M. and S.A. Sattar (1986): Enteric Virus 
Removal From Water By Coal Based Sorbents: Development 
of Low Cost Water Filters. Wgt. Sci. Tech. Vol. 18, 
No. 10, 77-82. 
: 325 : 
F a t t a l e t a l . (1986) studied epidemiological morbidity 
and serology on the assoc ia t ion between en te r i c disease incidence 
and wastewater u t i l i z a t i o n in a g r i c u l t u r e . Data analys is 
ind ica tes t ha t no s i g n i f i c a n t excess of en te r i c disease episode 
r a t e s was found in any age or occupational group. 
F a t t a l , B. e t a l . (1986): Prospective Epidimiological 
Study of Health Risks Associated With Wastewater U t i l i z a -
t ion in Agr icu l ture . Vv'at. Sci . Tech. Vol. 18, No. 10, 
199-209. 
Guttam-Bass, Noe and F a t t a l (1986) studied the micro-
b io loq ica l qual i ty and heal th e f fec t of fishponds enriched with 
human wastewater. Fish muscle t i s sues and i n t e s t i n a l t r a c t s 
showed no cons i s t en t difference in coliform and faecal coliform 
l e v e l s . Analysis of morbidity data indicated no excess in 
en t e r i c disease r a t e s among to t a l population or workers using 
wastewater for fishpond enrichment. 
Guttam-Bass, N. e t a l . (1986): Microbiological Content 
and Health Effect - Effect of Fishponds Enriched with 
Waste water Eff luent . Wgt. Sc i . Tech. Vol . 18, No. 10, 
211-218. 
J o r e t e t a l . (1986) studied the v i rus removal ef f ic iency 
of three drinking water treatment p l a n t s . The mean v i rus removal 
was 0-85-<for storage (3 day period) for r i v e r v;ater, 64-98/. for 
preozonation, 31-90^ for c l a r i f i c a t i o n by coagulat ion, f loccu-
l a t i o n and decantat ion and 77-99>< for sand f i l t r a t i o n (5 m/h) . 
Total coliform counts were found to be good ind ica tors of t r e a t -
ment for v i rus presence in post ozonated water . 
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J o r e t , J .C. e t a l . (1986): Two year Survey of Indica tor 
Bacter ia and Entero-Viruses During The Preparat ion of 
Drinking water From Three Water Treatment P lan ts in Par is 
Suburbs. Wat. Sc i . Tech. Vol. 18, No. 10, p . 107. 
Martins e t a l . (1986) evaluated the qua l i ty of raw 
and t rea ted water in r e l a t i o n to pathogenic microorganisms 
(en te rov i ruses and salmonella) to assess the eff ic iency of 
water treatment p l a n t s . 30.6>^ and 14.9yC of raw water samples 
revealed the presence of salmonella and v i ruses r e s p e c t i v e l y . 
As for t rea ted water salmonella was absent and only 3 out of 
975 samples were pos i t ive for v i r u s e s . Conventional treatment 
proceedures were in general e f f i c i e n t for the i r removal. 
Mart ins , M.T. e t a l . (1986): Ten Year of Salmonella And 
enteroviruses in Raw and Treated Waters in the Great Sao 
Paulo Area, Braz i l . Wat. Sc i . Tech. Vol. 18, No. 10, 53-60. 
Ohgaki e t a l . (1986) studied coliphages for an oxidation 
pond and used these as v i ro log ica l i n d i c a t o r . Experiments showed 
the i r adsorption to algae under aerobic and desorption under 
anaerobic condit ions cont ro l led by D.O. concent ra t ions . Concen-
t r a t i o n of coliphage decreased during day time under high D.O. 
content caused by photosynthesis and increased a f te r sunset 
because of zero D.O. content due to r e s p i r a t i o n of a lgae . 
Ohgaki, S. e t a l . ( i986) : Effect of Sunlight on Coliphages 
in an Oxidation Pond. Wat. Sc i . Tech. Vol. 18, No. 10, 37-46. 
Shuval, Yuketiel and Fa t t a l (l986) developed an epidemio-
log ica l model to study the health e f f ec t s on population groups 
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exposed to wastewater i r r i g a t i o n . I t was concluded tha t the 
r i sk of pathogen transmission by wastewater i r r i g a t i o n for most 
countries(developing) in the order: High-helminths, lower-
bac te r ia and lowest - v i r u s e s . " 
Shuval, H. I . e t a l . (1986): An Epidemiological Model of 
The Po ten t i a l Health Risk Associated with var ious pathogens 
in V\/astewater I r r i g a t i o n . Wat. Sc i . Tech. Vol. 18, No. 10, 
191-198. 
SUMMARY 
The studies reveal that lime coagulation is the most 
effective single step treatment for human enteric viruses 
removal from sludge and underground harnessed rain water shows 
few coliforms and no faecal coliform were isolated. Virus 
sorption was rapid and greater in alum pretreated coal removing 
about 96;^  of the virus at water PH of 6.3 to 8.9. No signifi-
cant excess of enteric disease episode rates was found in any 
age or occupational group and no excess in enteric disease rates 
among total population or workers using wastewater for fish pond 
enrichment. Total coliform counts were found to be good indica-
tors of treatment for virus presence in postozonated water. 
Salmonella was absent from treated water and only 3 out of 975 
samples were positive for viruses. Coliphage concentration 
decreased during day time under high D.O. Content and increased 
after sunset because of zero D.O. content and the risk of pathogen 
transmission by wastewater irrigation for most developing countries 
is in the order: high - helminths, lower - Bacteria and Lowest-
Viruses . 
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SECTION 2 EFFECTS OF ACID RAIN, CEMENT DUST AND FLY ASH 
2.1 INTRODUCTION 
The papers presented deal with S02 effect studies on 
plants. The topics discussed are photosynthesis and leaf 
resistance, importance of solution equilibria, tree decline, 
flowering yield and carbohydrate content, field tests of a 
linear gradient system, nutrient status and productivity changes 
and S02 and growth rate of pea aphids. 
Carlson (1983) studied photosynthesis, transpiration and 
stomatal resistance for soybean during 2 h fumigations with 
S02 at different levels of C02• The results suggest that the 
elevated C02 not only helped in protecting plants from injury 
by S02 via inducing stomatal closure, but also caused a reduction 
in S02 injury when the rate of SOj uptake was high. 
Carlson, R.'.V. (l983): The Effect of S02 on Photosynthesis 
and Leaf Resistance at Varying Concentrations of C02. Env. 
Poll. Vol. 30, No. 4, 309-321. 
Cape (l984) discuss the importance of solution equilibria 
of S02 for studying the plant effects. An example is given of the 
use of solution equilibria to establish the active component of 
•S' in an effects experiment, by deriving a relationship between 
the effect and S02 concentration. 
Cape, J.N. (i984): The Importance of Solution Equilibria 
in Studying the Effects of Sulphite on Plants. Env. Poll. 
Vol. 34, No. 3, 259-r274. 
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Chevone and Linzon (1988) studied the adverse effects of 
50^, fluoride and ozone on a variety of tree species resulting 
in their decline. A complex of predisposing and inciting 
factors, including temperature and moisture stress, edaphic 
co.'iditions, Al toxicity, insect depredation and airborne pollu-
tants flre probably involved in these declines. 
Chevone, B.I. and S.N. Linzon (1988): Tree Decline in North 
America .Env. Poll. Vol. 50, Nos. l/2, 87-99. 
Kumar and Singh (l937) studied the effect of So2» N02 
and their combination on plants. The flowering and first pod 
maturation was slightly delayed by pollutants. The number of 
seeds per pod and 100 seeds weight were also decreased. Seed 
yield v;as also reduced by 37 to AO/.. 
Kumar, N. and V. Singh (1987): Effects of SO2 and NO2 
pollution -n Flowering Yield and Carbohydrate Content 
of Viqna. radiata Cv. PS-16. Poll. Res. Vol.1, Nos.3/4, 
123-125. 
Laurence et al. (1982) studied an exposure system for 
plants in the field using SO2 and HF. Well defined linear gra-
dients of SO2 concentration and HF flux were easily produced 
anc! were repeatable from exposure to exposure. The gradients 
were altered by vjind speed and direction, but were minor in 
tightly closed canopies. 
Laurence, J.A. et al. (1982): Field Tests of A Linear 
Gradient System for Exposure of Row Crops to SO2 and HF. 
'..'at. Air and Soil Poll. Vol. 17, 399-407. 
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Singh et al. (l988) studied the role of nitrogen and 
sulphur on the growth of plants exposed to SO2• SO2 caused a 
reduction in nitrogen and phytomass accumulation and was in dir'^ ct 
* 
proportion to 3O2 concentration. Sulphur content increased 
iut appended exclusively on the exposure duration and not on 
50^ concentration. 
Singh, N. et al. (1988): Change in the Nutrient Status 
and Productivity of Phascolus Aureus After SO2 Pollution. 
J. Indust. Poll. Cont. Vol. 4, No. 1, 16-22. 
Warrington (l987) investigated the effects of SO2 on 
growth rate of pea aphids feeding on the pea plants pisum. 
sativum. A significant linear increase was observed in the 
growth rate of aphids feeding on SO fumigated plants, relative 
to control aphids feeding on plants in charcoal filtered air. 
..arrington, S. (1987): Relationship Between SO2 Dose and 
jrowth of Pea Aphid, Acyrthosiphon Pisum, On Peas. 5nv. 
Poll. Vol. 43, No. 2, 155-162. 
SUMMARY 
The studies reveal that the 3levated Co^ not only helped 
in protecting plants from injury by SO2 but also caused a 
reduction in SO2 injury. A relationship between the effect 
and SO2 concentration has been derived by the use of solution 
equilibria. The factors like temperature and moisture stress, 
Al toxicity, insect depredation and air borne pollutants are 
involved in tree declines exposed to SO2, fluoride and 0~ effects 
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Seed yield, number of seeds p^r pod and 100 seeds weight was 
reduced and flowering and first pod maturation slightly delayed 
by SO2 and NO2 effect. Well defined linear gradients of SO2 
concentration and HF flux were easily produced in plants and 
were repeatable from exposure to exposure. SO2 caused a reduc-
tion in nitrogen and phytomass accumulation and was in direct 
proportion to SO^ concentration and a significant linear increase 
was observed in the growth rate of aphids feeding on SO2 fumiga-
ted p lants, relative to control aphids feeding on plants in 
charcoal filtered air. 
2.2 INTRODUCTION 
The papers presented deal with studies on ozone pollution 
in plants.the topic discussed are forest and tree seedling growth, 
net photosynthesis in oat and duck weed, reduction in potato 
cultivars and growth and yield, after ozone concentration, of 
trees. 
Duchelle et al (1982) used open top chambers to test the 
effect of ambient doses of 0- on the growth of eight planted 
forest tree species. Height growth was suppressed for all 
species at the end of the 2nd growing season. Virginia pine 
and green ash were significantly taller when grow within filtered 
air chamber. 
Duchelle, S.F. et al. (1982): Oxident Effects on Forest Tree 
Seedling Growth in the Appalachain Mountains. Wat. Air and 
Soil Poll. Vol. 18, 363-373. 
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Forberg e t a l . (l987) studied p lan t exposure to ozone 
r e su l t i ng in depressed photosynthes is . The e f fec t on exposed 
oat flag leaves was age-dependent. In duck-weed, photosynthe-
s i s was more sens i t ive to differences in ozone concentrat ion 
than to differences in durat ion of exposure. 
Forberg, £. e t a l . (1987): Effect of Ozone on Net 
Photosynthesis in Oat (Avena sat iva) and Duckweed 
(Lemma gibba) . Env. P o l l . Vol. 37, No. 4, 285-291. 
Pe l l and Pearson (l984) studied the impact of Ozone on 
potato c u l t i v a r s . Weight and number of• tubers decreased, 
percent dry matter decreased and t o t a l reducing sugars increased 
in response to Ozone. Total glycoalkaloid content decreased 
in tubers of Norchip and increased in those of Cherokee. 
P e l l , E .J . and N.S. Pearson ( l984) : Ozone Induced 
Reduction in Quantity and Quality of Two Potato 
C u l t i v a r s . Hnv. P o l l . Vol. 35, No. 4, 345-352. 
Pye (1988) studied seedling response to assess impacts 
on regional timber production. Data shows tha tozonecan reduce 
growth and photosynthesis a t concentrat ions common in many areas , 
Pye, J.M. (1988): Impact of Ozone on the Growth and Yield 
of Trees . A. Review. J . a^v. Qual. Vol . 17, No. 3, 347-360. 
SUMMARY 
The s tudies reveal tha t height growth was suppressed for 
a l l species and the e f f ec t on exposed oat was age dependent and 
photosynthesis in duck weed was more s ens i t i ve to ozone concentra-
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tion than to duration exposure. Weight and number of tubers 
and percent dry matter decreased and total reducing sugar 
increased in potato in response to ozone. 
2.3 INTRODUCTION 
The papers presented deal with studies on dust pollution 
in plants, the topics discussed are metalliferous dust effect 
on wheat, tree growth subjected to brickworks fumes, mineral 
accumulation in wheat plants, cement dust effects on plants 
and effect of car exhaust dust on plants. 
Borka (l984) studied the effect of air pollutant mainly 
iron oxide from iron ore works on wheat plants. Pollution 
reduced the total pigment content of the leaves. Respiratory 
rate was also found to increase in polluted plants. The dark 
dust layers reduced radiation, water utilization and transpira-
tion values. 
Borka, G. (1984): Effect of Metalliferous Dusts From Dressing 
Works on the Growth, Development, Main Metabolic Processes And 
Yields of Winter Wheat. In situ and under Controlled Condi-
tions. Env. Poll. Vol. 35, No. Ir 67-73. 
Gilbert (l983) monitored a tree planting scheme in a large 
brick field over 10 years. Height growth, branching patterns, 
foliar damage and susceptibility to pest and disease are recorded 
for many species. Guidelines are offered for the rapid establish-
ment of trees in a brick field environment. 
Gilbert, O.L. (l983): The Growth of planted Trees Subject 
tc Fumes From Brick Works. Hnv. Poll. Vol. 31, No. 4, 301-310. 
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Lai and Ambasht (1982) studied the impact of cement 
dust on plants near a cement factory. Concentrations of Ca, 
K Na and P were increased while energy content (cal g dry 
wt.) was reduced (12.3><) more in cement dust covered leaves 
than in dust free leaves of P. Guayava. 
Lai, B. and ft,3. Ambasht (i982): Impact of Cement Dust 
on the Mineral and Energy Concentration of Psidium 
quavava. Env. Poll. Vol. 29, No. 4, 241-247. 
Singh (l983) studied the influence of air pollutants 
on the patterns of mineral accumulation in wheat plants. The 
observations revealed that under the influence of cement dust 
pollution, the accumulation of N and P in plants declined, 
whereas that of 1< and Ca was enhanced. 
Singh, S.N. (i983): Alternation in Mineral Accumulation 
Pattern of Triticum atfstivum L. Exposed to Particulate 
Pollution. Env. Poll. Vol. 32, No. 3, 171-177. 
Thompson et al. (l984) studied the effects of car exhaust 
dust on leaves of viburnum, tinus. Photosynthesis was reduced 
and appeared to be due to shading and impeded diffusion. The 
2 
effects were observed v/ith 5 to 10 g dust per m leaf surface. 
Thompson, J.R. et al. (1984): The Effect of Dust on 
Photosynthesis and its Significance for Roadside Plants. 
Env. Poll. Vol. 34, No. 2, 171-190. 
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SUMMARY 
The studies reveal that pigment content of leaves reduced 
and respiratory rate increased in wheat plants by dark iron 
oxide dust. Height growth, branching pattern, foliar damage 
and susceptibility to pest and disease was observed in trees 
in a brick field environment. Concentrations of Ca, K, Na and 
P increased and energy content decreased in cement dust covered 
leaves in P. guayava and accumulation of N and P declined whereas 
that of K and Ca enhanced in wheat plants due to cement dust 
pollution. Photosynthesis was reduced due to effects of car 
exhaust dust on leaves of viburnum tinus. 
2.4 INTRODUCTION 
The papers presented deal v\ith s tud ies of acid r a in ef fec ts 
on p l a n t s . The topics discussed are elemental composition of 
juncus bulbosus, dry deposi t ion on grass canopies, t e r r e s t r i a l 
vege ta t ion , leaf l i t t e r qual i ty and acid p r e c i p i t a t i o n e f f e c t s , 
s tu rc tu re and product iv i ty of a lgae, photosynthesis in the 
caribon l ichen and corn s i l k s and pollen germination. 
Aulio (1987) determined major and trace elements in sub-
merged p lan t t i s sues from the ac id i f ied fresh water r e s e r v i o r . 
The heavy metals showed elevated concent ra t ions , mainly due to 
s o l u b i l i t y and the a v a i l a b i l i t y of metals in the r e s e r v o i r . 
Local di f ferences in metal a v a i l a b i l i t y are demonstrated. 
Aulio, K. ( l987) : Elemental Composition of Juncus-Bulbosus 
in an Acidified Freshwater Reservoir . EnV. P o l l ' Vol. 44, 
No. 1, 1-11. 
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Davidson et al. (1982) used equations describing particle 
transport to surface to predict dry deposition onto five wild 
grass canopies. Results suggest a wide range of dry deposition 
velocities of 0.05 to 1 cm S"''' for these species, the variation 
resulting from differences in surface structure and size distri-
bution . 
Javidson, C.I. et al. (l982): The Influence of Surface 
Structure on predicted Particle Dry Deposition to Natural 
Grass Canopies. »Vat. Air and Soil Poll. Vol. 18, No. 1, 
25-4 3. 
£vans (1982) studied acid rain impacts on veget,ation by 
exposing soybeans to short duration rainfalls of PH 4.0, 3.1 
and 2.7. Difference in responses of plant foliage among plant 
species to acidic precipitation appear to be due to degree of 
leaf wetting and differences in responses of leaf cells to low 
PH rain. 
Evans, L.S. (1982): effects of Acidity in Precipitation on 
Terrestrial Vegetation. Wat. Air and S Q U Poll. Vol. 18, 
395-403. 
Garden and Davies (l988) studied decrease in foliar 
nitrogen content and increase in C:N ratios of populus bal-
samifera saraplings as a result of exposure to a simulated acid 
rain ppt. prior to leaf abscission. During decomposition of 
the leaf litter in a buffered lotic system, microbial activity 
was significantly reduced. 
Garden, A. and R.W. Davies (1988): The Effects of a Simulated 
Acid Precipitation on Leaf Litter Quality and the Grov;th 
of a Detritivora in a Buffered Lotic System. Env. Poll. Vol.52, 
No. 4, 303-312. 
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Lazarek (1982) s t ud i ed a l g a l community in two a c i d i f i e d 
l akes a f t e r l i m i n g . The r e s u l t s sugges t t h a t the l iming of lake 
Hogsjon (Sweden) caused s i g n i f i c a n t s t r u c t u r a l changes in the 
e p i p h y t i c community, favour ing diatom and green a lgae e s p e c i a l l y 
de smids . 
Laza rek , 3 . ( l 9 8 2 ) : S t r u c t u r e and P r o d u c t i v i t y of Epiphyt ic 
Algal Communities on Lobe l ia dortmanna L. In A c i d i f i e d and 
Limed Lakes . Viat. Air and So i l P o l l . Vo l . 18, 322-342. 
Lechowicz ( i982) s t ud i ed the impaired p h o t o s y n t h e t i c 
c a p a c i t y of the L ichen , Cald ina s t e l l a r i s due to a r t i f i c i a l 
acid p r e c i p i t a t i o n . The p o s s i b i l i t y t h a t l i c h e n growth r a t e s 
may be reduced by acid p p t . wi th s e r i o u s i m p l i c a t i o n s for many 
ecosystems i s d i s c u s s e d . 
Lechowics, M.J . (1982) : The E f f e c t of Simulated Acid 
P r e c i p i t a t i o n on P h o t o s y n t h e s i s in the Caribon Lichen 
(Ca ld ina s t e l l a r i s ( O p i z ) , Brodo. Wat. Air and Soi l P o l l . , 
Vo l . 18 , 421-430. 
V/ertheim and Craker ( l988) s t u d i e d ac id r a i n impacts on 
corn s i l k po l l en g e r m i n a t i o n . S i l k s t r e a t e d with a s imula ted 
acid r a i n of PH 3.6 or 2 .6 developed l e s i o n s in the most d i s t a l 
r eg ions r e l a t e d to the d u r a t i o n of the exposure . 
' / /ertheim, F . S . and L .E . Craker ( i 9 8 8 ) : E f f ec t s of Acid 
Rain on Corn S i l k s and P o l l e n Germina t ion . J . Env. Qual . 
Vol . 17, No. 1, 135-138. 
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SUMMARY 
The studies reveal that elevated heavy metal concentrations 
are due to solubility and availability of metals in the reservoir. 
A wide range of dry deposition velocities result from the differ-
ences in surface structure and size distribution. Difference in 
plant foliage responses and leaf cell responses appear to be due 
to degree of leaf wetting and low PH rain respectively. During 
decomposition of the leaf litter in a buffered lotic system, 
microbial activity was significantly reduced. Liming of lake 
caused significant structural changes in the epiphytic community. 
Possibility of lichen growth rate reduction by acid precipitation 
is discussed and silks treated with acid rain of PH 2.6 or 3.6 
developed lesions in the most distal region related to the duration 
of the exposure. 
2.5 INTRODUCTION 
The papers presented deal with simulated acid rain 
st'idies. The topic? discussed are effects of simulated acid rain, 
ar, arid Jeoosition persoective, po.llvitant degradation '•"Wh rain-
fall in filtration, soyabean responses to acid rain, acid rain 
and organic ligands in soils and acidity associated with dews, 
frosts and fogs. 
Ashenden and Bell (i987) studied the simulated acid rain 
impact on winter Barley, perennial ryegrass and white clover 
plants. White Clover developed leaf lesions at exposure to the 
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PH 2..5 t rea tments . Yields of both winter barley and clover 
showed reduct ions in more acid r a ins whereas ryegrass p lan t s 
produced higher y ie lds of shoots a t the most acid (PH 2.5) 
t rea tments . PH 2.5 treatment resu l ted in a general ly lower 
so i l PH at the end of the experiment. 
Ashenden, T.'.V. and S.A. Bell ( l987) : The Effects of 
Simulated Acid Rain on the Growth of Three Herbacous 
Species Grown on a Range of B r i t i sh S o i l . Env. Poll* 
Vol . 48, No. 4, 295-310. 
Shewchuk (l982) studied the l eve l s of ac id i ty from 
d i f f e r e n t par t s of the study a rea . Resul ts from the sens i t ive 
lakes indica te tha t the lakes support healthy f i sh popula t ions . 
The deposi t ion of S and N compounds i s low presen t ly , but may 
increase , mainly because of emissions growth. 
Shewchuk, S.R. ( i982) : An Acid Deposition Perspect ive 
for North-Eastern Alberta and Northern Saskatchewan. V\/at. 
Air and Soil P o l l . Vol. 18, 413-419. 
Small and Mular (1987) discuss a s tochas t ic conceptual 
framework r e l a t i ng the po l lu t an t leachate f rac t ion to the long 
term r a t e of i n f i l t r a t i o n and derives the p robab i l i ty of a given 
leachate f rac t ion from the p robab i l i t y of obtaining the associa-
ted i n f i l t r a t i o n r a t e . 
Small, M.J. and J.R. Mular (1987): Long Term Po l lu t an t 
Degradation in the Unsaturated Zone with Stochast ic 
Rainfa l l I n f i l t r a t i o n . V^at. Reso. Res. Vol. 23, No. 12, 
2246-2256. 
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Takemoto e t a l . (1987) studied the physiological responses 
of soyabean appl ica t ions of simulated acid ra in alone or in 
combination with gaseous p o l l u t a n t s . No s ign i f i can t e f fec t s 
vjere observed in photosynthes is , t r a n s p i r a t i o n , stomatal 
conductance of water vapor or chlorophyll content of f i e ld grown 
Liavis Soyabeans. 
Takemoto, B.K. e t a l . ( l987) : Physiological Responses 
of Soyabean (Glycine Max L. Merr) to Simulated Acid Rain 
and Ambient Ozone in the F ie ld . Wat. Air and Soil P o l l ' 
Vol. 33, 373-384. 
Tam (1987) examined equil ibrium e x t r a c t s from s o i l s of 
d i f f e r en t horizones a t a single p r o f i l e . The amount of Al was 
found to depend strongly on the a v a i l a b i l i t y of organic l igands 
in t h e s o i l . The reac t ion to an ac id ic input to the so i l was 
also found to be cont ro l led by the amount and nature of the 
organic l igands . 
Tam, S.C. ( l987) : Simulated Acid Rain and the Importance 
of Organic Ligands on the a v a i l a b i l i t y of Al in So i l , 
wat. Air and Soil P o l l . Vol. 36, Nos. l / 2 , 193-206. 
Wisniewski (l982) studied the po t en t i a l ac id i ty associate'^ 
with meteorological events causing s i g n i f i c a n t environmental 
e f f ec t s ranging from leaching of p lant metaboli tes to mater ia l 
cor ros ion . Theoret ical ca lcu la t ions indicated tha t synerg i s t i c 
ac id i ty from dew or f r o s t in combination with dry deposi t ion 
may r e s u l t in very strong loca l i sed a c i d i t i e s . 
nisniewski , J . (1982): The Po ten t i a l Acidity Associat ion 
v.ith Jews, F r o s t s , and Fogs. ^.'at. Air and Soil P o l l . Vol. 17, 
361-377. 
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SUMMARY 
The studies reveal that winter barley and clover showed 
reduced yields in more acid rains whereas ryegrass plants pro-
duced higher yields of shoots at the most acid treatments. 
Sensitive lakes in Alberta support healthy fish populations 
and the deposition of S and N compounds was low. Probability 
of a given leachate fraction is derived from the probability 
of obtaining the associated infiltration rate. No significant 
effects by simulated acid rain were observed in field grown 
Davis soyabeans. The reaction to an acidic input to the soil 
was found to be controlled by the amount and nature of the 
organic ligands and synergistic acidity from dewor frost in 
combination with dry deposition may result in very strong 
localised acidities. 
2.6 INTRODUCTION 
The papers presented deal with precipitation chemistry 
studies. The important topics discussed are bird droppings in 
precipitation, air quality and precipitation,metals in rain 
water around Delhi, first plume encounters with precipitation, 
air trajectories of precipitation chemistry patterns, precipita-
tion near a limestone building, trace metals in precipitation 
and dominant ions in precipitation. 
Asman et al. (1982) describe an effective device for 
keeping away birds during precipitation chemistry experiments. 
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I t i s shown tha t bird-droppings can have a grea t influence on 
the POA K- and NH^- content of p r e c i p i t a t i o n samples. 
Asman, W.A.H. e t a l . (1982): Influence and Prevention of 
Bird-Droppings in P r e c i p i t a t i o n Chemistry Experiments. Wat. 
Air and Soil Po l l u t i on , Vol. 17, 415-420. 
Hidy (i982) discusses the data analysis providing simul-
taneous, regional scale observations of ambient a i r qua l i ty and 
p r e c i p i t a t i o n chemistry. Ratios between sulphate in the aerosol 
and in p r e c i p i t a t i o n compared with t race elements suggest the 
importance of p a r t i c u l a t e scavenging processes . 
Hidy, G.M. (1982): Bridging the Gap between Air Quality 
and P r e c i p i t a t i o n Chemistry. Wat. Air and Soil P o l l . Vol.18, 
191-198. 
I s r a i l i ( l98l ) inves t iga ted atmospheric metal concentra-
t ions in the northwestern U.P. and southwestern pa r t s of Delhi . 
Higher contents of metals are a t t r i bu t ed to discharges of varied 
types, enactment of necessary laws for e f f luen t t reatment and 
other waste products are suggested. 
I s r a i l i , S.H. (1981): Environmental Po l lu t ion : Occurrence 
of Zn, Pb, Cu, Co, Ni, Sr and Li in Rain Water Around Union 
Ter r i to ry of Delhi . Pres. Sem. on Environ. P o l l . Causes and 
Impact, pp. 38-49. 
Mcnaughton (l982) described t r a j ec to ry c h a r a c t e r i s t i c s 
and mass balance as po l lu t an t t r a j e c t o r i e s f i r s t encounter 
p r e c i p i t a t i o n during t r anspor t away from emission sources . 
Model r e s u l t s include a i r concentrat ions of SO2 and sulphate , 
dry deposi t ion values and sulphate concentrat ions scavenged by 
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precipitation alongwith trajectory statistics. 
Mcnaughton, D.J. (i982): Modeling of First Plume 
Ecounters with Precipitation. Wat. Air and Soil 
Poll. Vol. 18, 129-137. 
Raynor and Hayes (1982) studied the use of synoptic 
data and an operational trajectory model to identify probable 
source regions of anthropogenic pollutants in precipitation. 
The model produced back trajectories consistant with synoptic 
flows. Concentrations of air pollutants in ppt. were roughly 
proportional to the number of major pollutant sources along 
the trajectory. 
Raynor, G.3. and J.V. Hayes (l982): Effects of Varying 
Air Trajectories of Spatial And Temporal Precipitation 
Chemistry Patterns. Wat. Air and Soil Poll. Vol. 18, 
173-189. 
Roekens et al. (l988) studied v^ et and total deposition 
near the limestone cathedral in Belgium that is being affected 
presently by air pollution. It appeared that calcite, released 
from the building, effectively neutralizes the rainwater in the 
near vicinity and produces high Ca and HCO- concentration. Heavy 
metal concentrations are hardly affected by the building. 
Roekens, d. et al. (1988): Chemistry of Precipitation 
Near a Limestone Building. Wat. Air and Soil. Poll. 
Vol. 38, Nos. 3/4, 273-282. 
Ross (1987) studied trace metal (cd, cu, fe, Mn, pb and 
Zn) concentrations in atmospheric precipitation. It is postulated 
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that the long range transport of anthropogenic pollutnnts 
from the rest of the Europe is the major source of cd, pb 
and Zn in precipitation. 
Ross, H.6. (1987); Trace Metals in Precipitation 
in Sweoen. ..at. Air. and Soil. Poll* Vol. 36, 3-4. 
ilson and Mohnen (l982) developed wet deposition 
spatial distribution patterns by studying ions like, SO^, NO^* 
H and NH^ which are most prominent ones found in precipitation. 
Gradients of SO^ and NO^ were found to be essentially uniform 
both to the cast or Vu'est of the major pollution regions. 
'..ilson, J.\.. and V.A. Mohnen (i982): An Analysis of 
Spatial Variability of the Dominant Ions in Precipitation 
in the £astern United States. V/at. Air and Soil Poll. 
Vol. 18, 199-213. 
SUMMARY 
The studies reveal that bird droppings can have a great 
influence on the PO^ - K and NH^ content of precipitation samples 
Ratios between S0> in the aerosol and in precipitation compared 
with trace elements suggest the importance of particulate scave-
nging processes. Higher metal concentrations are attributed to 
gaseous, liquid and solid wastes. Model results include air 
concentrations of SO2 and SO^, dry deposition values and SO^ 
concentration scavenged by precipitation along with trajectory 
statistics. Concentrations of air pollutants in precipitation 
were roughly proportional to the no. of major pollutant sources 
along the trajectory. Calcite, released from the building, 
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e f f e c t i v e l y n e u t r a l i z e s the r a i n w a t e r in the near v i c i n i t y and 
produces high Ca and HCO^ c o n c e n t r a t i o n . Long range t r a n s p o r t 
of an th ropogen ic p o l l u t a n t s i s the major source of cd, Pb and Zn 
in p r e c i p i t a t i o n in Sweden and g r a d i e n t s of SO^ and NO^ were 
found to be e s s e n t i a l l y uniform both to the e a s t or west of the 
major p o l l u t i o n r e g i o n s in the Uni ted S t a t e s . 
2 .7 INTRODUCTION 
The papers p r e s e n t e d deal with p o l l u t i o n a l e f f e c t s on 
micro and m a c r o i n v e r t e b r a t e s . The t o p i c s d i s c u s s e d are organic 
carbon e s t i m a t i o n in macro i n v e r t a b r a t e , impact of angu la r 
ground b a i t , a c i d i f i c a t i o n e f f e c t s on d r i f t d i v e r s i t y , i n s e c t i -
c ide e f f e c t s on phy to - and zoop lank tons , e f f e c t s of impoundment, 
c o n t r o l l e d under ice o i l s p i l l on macro- and r u r a l highway 
runoff and a c i d i f i c a t i o n on m i c r o i n v e r t e b r a t e s , s p a t i a l d i s t r i -
bu t ion of m a c r o i n v e r t e b r a t e s and stream microben th ic i n v e r t e b r a t e s 
Ahmad (1988) adopts the method of wet o x i d a t i o n fo r the 
e s t i m a t i o n of o rganic carbon in m a c r o i n v e r t e b r a t e s . The average 
va lue in d r i e d m a c r o i n v e r t e b r a t e s ranges from 54.42 to 64.67J . 
The i n g e s t i o n of huge q u a n t i t y of sed iments r i c h in o rgan ic 
carbon i s thought to be the reason for high q u a n t i t y of o rgan ic 
carbon in t h e i r body. 
Ahmad, S.H. ( i 9 8 8 ) : The i i s t ima t ion of Organic Carbon in 
the Macro I n v e r t e b r a t e s of Fresh Water Ponds of Patna ( B i h a r ) , 
I n d i a . Ind . J . Env. H l t h . V o l . 3 1 , No. 1, 76 -77 . 
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Cryer and Edwards (1987) discuss the probable impact of 
cereal bait in benthic invertebrates. All taxa except the 
tubificid limnodrilus hoffmeisteri were reduced in density by 
cereal baiting, the most sensitive being naided worms and 
cladocerans. 
Cryer, M., and R.W. Edwards (1987): The Impact of Angular 
Groundbait on Benthic Invertebrates and Sediment Respiration 
in a Shallow Eutrophic Reservoir. Env. Vol. 46, 137-150. 
Hall et al. (l982) determined the effects of elevated 
H stress on the ecology of a mountain stream. The overall 
change in the normal pattern of spatial and temporal variations 
in drift rate and diversity provides quantitative evidence that 
H stress significantly altered the structure and function of 
the macrobenthic community. 
Hall, R.J. et al. (1982): Effects of Experimental 
Acidification on Macroinvertebrate. Drift Diversity in a 
Mountain Stream. Wat. Air, and Soil Poll*, Vol. 18, 273-287. 
Hanazato and Yasuno (1987) studied the effects of carbyl, 
an insecticide on plankton communities. The chemical application 
altered the dominance of rotifers to that of cladocerans. Direct 
effects of phytoplankton were not found, but the phytoplankton 
community structure changed following the changes in the zooplan-
kton density. 
Hanazato, T and M. Yasuno (l987): Effects of a Carbamate 
Insecticide, Cnrbyl, on the Summer Phyto- and Zoo-plankton 
Communities in Ponds. Env. Poll. Vol. 48, No. 2, 145-159. 
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Inve ra r i ty e t a l . (l983) discuss the e f fec ts of impound-
ment on the macroinvertebrate fauna of a na tu ra l ly flowing r i v e r . 
Difference between the fauna of the impounded r ive r and the natura-
l l y flowing riVer probably resu l ted from the presence of Fe and 
Mn r ich deposi ts in the impounded r ive r - probably derived from 
metal r i c h water from the rese rvo i r - although reduced PH and 
water temperature downstream of the impoundment could have 
contr ibuted to the paucity of the fauna. 
I n v e r a r i t y , R.J . e t a l . (1983): The Effects of Impoundment 
on the Downstream Macroinvertebrate Riff le Fauna of the 
River Hlan, Mid-Wales. Env. P o l l . Vol . 32, No. 4, 245-267. 
Mi l le r e t a l . (1986) studied the response of macro-
Inver tebra tes by d i f f e r e n t i a l d r i f t i n g of several species from 
the o i l impacted a reas . Colonisation in a r c t i c stream was non-
e x i s t e n t following the s p i l l but took place s ign i f i can t ly in 
subarc t ic stream occuring more on unoiled as compared with oi led 
rocks . Key species in each system began d r i f t i n g presumably 
as a behavioural response to the o i l , compared with upstream 
control s i t e s . 
Mi l l e r , M.C. e t a l . (1986): Effects of a Controlled Under-
ice o i l Spi l l on Inver tebra tes of an Arctic and a Sub-arct ic 
Stream, inv . Po l l - Vol. 42, No. 2, 99-132. 
Murphy and Edwards (1982) studied the spa t i a l d i s t r i b u t i o n 
pa t t e rns of macroinvertebrates in r e l a t i o n to changes in the 
water qua l i t y , using c l u s t e r analysis and nodal analys is . The 
major po l lu t an t s a f fec t ing species d i s t r i b u t i o n s were poorly 
t rea ted sewage and the amonia and suspended coal so l ids discharged 
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from two coking plants. 
Murphy, P.M. and R.W. Edwards (l982): The Spatial Distri-
bution of the Freshwater Macroinvertebrate Fauna of the 
River Ely. S. Wales, in Relation to Pollutional Discharges. 
£nv. Poll. Vol. 29, No. 2, 111-124. 
Smith and Kaster (X983) studied the impact of rural high-
way runoff on benthic microinvertebrate abundance and composition. 
The study suggests minimal effects on stream microinvertebrates 
by rural highway runoff from roadways of 7000 to 8000 vehicles/day 
traffic volume. 
Smith, M.c. and J.L. Kaster (1983): Effect of Rural Highway 
Runoff on Stream Benthic Microinvertebrates. Env. Poll. 
Vol. 32, No. 3, 157-170. 
Victor and Ogbeibu (l985) studied microbenthic invertebra-
tes of a fourth order stream flowing through farmlands. Chiro-
nomidae, naididae and bactidae were the major components of the 
benthic community. The distribution and abundance of taxa, the 
taxa richness, general diversity and evenness indices were 
different. The benthic diversity of the study section is much 
higher than its downstream section perturbed by urban activities. 
Victor, R. and A.E. Ogbeibu (1985): Microbenthic Inverte-
berates of a Stream Flowing Through Farmlands in Southern 
Nigeria. Env. Poll. Vol. 39, No. 4, 337-349. 
Weatherley and Ormerod (l987) describe a model of the 
relationships between water chemistry and microinvertebrate 
assemblages in 18 streams with different landuse catchments. 
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The methods used provide an ef fec t ive ana ly t i ca l and p o t e n t i a l l y 
p red ic t ive tool for use in the understanding and man^igement of 
the impact of a c i d i f i c a t i o n on freshwater ecosystems. 
Weatherley, N.S. and S.J. Ormerod (1987): Th^ Inp^ct of 
Acid i f ica t ion on Microinvertebrate Assemblages in Velsh 
Streams: Towards an Empirical Model. Env. P o l l ' Vol .46, 
No. 3, 223-240. 
SUMMARY 
The s tudies reveal tha t the ingest ion of seaimeitd is 
thought to be the reason for high quant i ty of organic carbon 
in macroinver tebrates . All taxa -xcept tub i f i c id Limnodrilus. 
hoffmeister i were reduced in densi ty by cereal bai t ing and 
elevated H s t r e s s s i gn i f i can t ly a l t e red the s t ruc ture arri 
function of the macrobenthic community. Phytoplankton ccmnunitv 
s t ruc tu re changed following the changes in the zoopl-^nkton 
densi ty due to in sec t i c ide apo l i ca t ions . Differences of f-iuna 
from impounded and na tu ra l ly flowing r i v e r was a t t r i bu t ed to 
the Fe and Mn r ich deposi t s in the impounded r i v e r . Key sn-^cl^s 
in both streams began d r i f t i n g , presumably as a behavioural 
response to the o i l , compared with upstream control s t i e s . The 
major po l lu t an t s af fec t ing species d i s t r i b u t i o n were poorly 
t rea ted sewage, amnonia and suspended coal s o l i d s . Minimal 
e f fec t s on stream microinver tebra tes by rura l highway runoff 
from roadways of 7000 to 8000 vehic les /day t r a f f i c volume are 
suggested. The benthic d ive r s i t y of the stream is much higher than 
i t 3 downstream sect ion perturbed by urban a c t i v i t i e s . 
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Lastly the model described orovide an effective and predictive 
tool for understanding the impact of acidification of freshwater 
ecosystems. 
2.8 INTRODUCTION 
The papers presented deal mostly with flyash pollution 
studies. The important topics discussed are effects of cement 
dust on maize and wheat plants, effect on mineralization and 
nitrification, metal contamination in urban dusts, effects of 
coal smoke on leaf surfaces, thermal power plant flyash fallout, 
fly ash from coal conbustion and refuse incineration and fly 
ash effects on soil microbial activity. 
Anda (1986) studied changes in the radiation balance of 
maize polluted with cement dust in Hungary during three years. 
The radiation intake of polluted plants was increased resulting 
in plant temperature and evapotranspiration. Fertilization was 
found to deteriorate and yields on average decreased by 16.2^ 
during the three years. 
Anda, A. (1986): Effect of Cement Kiln Dust On The 
Radiation Balance And Yields Of Plants. Env. Poll. 
Vol. 40, No. 3, 249-256. 
Cervelli et al. (l987) investigated the effect of two 
fly ashes from coal combustion on organic N mineralization and 
nitrification in two different soils. Following the addition 
of 2,5 and 10^,the N mineralization constant decreased in the 
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soil low in organic matter content. The soil higher in organic 
matter content gave contrasting results after the addition of 
the same •/, age of the two flyashes. 
Cervelli, S. et al. (l987): Fly Ashes As An Emendment 
In Cultivated Soils. I. Effect on Mineralization and 
Nitrification. Wat. Air And Soil Poll. Vol. 33, Apr., 
331-338. 
Culbard et al. (1988) studied the presence of elevated 
concentrations of Pb, cd, Cu and Zn in urban dusts and soils. 
Variations between locations are considerable. Lead concentra-
tions in house dust are related to garden soil, area of exposed 
soil surrounding the house, paints used inside the house and 
instances of recent decoration. Concentrations are higher in 
old houses. 
Culbard, E.B. et al. (i988): Metal Contamination In 
British Urban Dusts and Soils. J. Env. Qual, Vol. 17, 
No. 2, 226-234. 
Gupta and C^ house (1986) discuss the effect of coal smoke 
on leaf surfaces of solanum melonasua grown near the thermal 
power plant of Kasimpur, India. The density of stomata, the 
stomatal index and the size of the stomatal pose and epidermal 
cells all decrease while the frequencies of epidermal cells and 
trichomes increase. 
Gupta, M.C. and A.K.M. Ghouse (l986): The Effect of Coal 
Smoke Pollutants on the Leaf Epidermal Architecture in 
Solanum melonaena L Variety Pusa Purple Long. Env. Poll., 
Vol. 41, No. 4, 315-321. 
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Patel and Pandey (l987) determined the concentraxion of 
some toxic metals in fly ash samples and from soils coi: ted in 
the vicinity of a thermal power plant. Concentration'i with regard 
to the toxic elements permeabilities in thesoil horizon around 
power plant are discussed, 
Patel, C.B. and G.S. Pandey (1987): Permeation Of Some 
Toxic Elements In Soil Horizon Through Thermal Power Plant 
Flyash Fallout. Ind. J. Env. Hlth. Vol. 29, No. .. 26-31. 
Singh and Rao (1978) studied the impact of cement dust 
on wheat plants and soils. Dusted plants showed stunted growth, 
reductions in lengths of their roots, shoot and ear as well as 
in the nos. of their tillers, leaves, ears, grains per spike. 
Changes in mineral contents of the plants and in the physico-
chemical properties of the soil were also observed. 
Singh, S. and D.N. Rao (1978): Effect of Cement Dust 
Pollution 00 Soil Properties and Wheat Plants. Ind. J. 
cnv. Hlth. Vol. 20, No. 3, 258-267. 
Wadge and Hutton (l987) studies the mobility of As, Se, 
Pb and Cd and determined the valency states of As and Se and 
the chemical forms of Pb and Cd in landfill flyash from coal 
combustion and refuse incineration. Se displayed the greatest 
leachability in each ash type. Coal flyash contained As 
exclusively as As(v) and Se was present largely as Se(iv) in 
both ash types. 
Wadge, A. and M. Hutton (1987): The Leachability and 
Chemical Speciation Of Selected Trace Elements In Flyash 
From Coal Combustion and Refuse Incineration. Env. Poll. 
Vol. 48, No. 2, 85-99. 
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Wong and Wong (1986) studied the effects of flyash on 
soil microbial respiration which was reduced with increasing 
flyash treatments in the sandy soil. Whereas the total Cog 
release was actually increased by 3-/. and 6-/. ash amendment on 
the sandy loam. Ecological dose values of the sandy soil were 
smaller than that of sandy loam. The reasons for this are 
discussed. 
Wong, M.H. and J.W.C. Wong (1986): Effects of Flyash On 
Soil Microbial Activity. Env. Poll. Vol. 40, No. 2, 127-144. 
SUMMARY 
The studies reveal that radiation intake in maize plants 
increased, fertilization deteriorated and yields decreased due 
to cement dust effects. N- mineralization constant decreased 
in the soil low in organic matter by the addition of flyash 
from coal combustion. Lead concentration in house dusts are 
related to garden soil, exposed soil, paints and recent decora-
tions. Coal smoke decreases the stomata density, index, po_se 
size and epidermal cells in plants. Concentrations of toxic 
elements in the soil horizon around thermal power plants are 
discussed. Cement dusted wheat plants show stunted growth and 
reduction in length of root, shoot and ear and in numbers of 
their tillers, leaves, ears, grains per spike. Se displayed 
the greatest leachability in both coal flyash and refuse inci-
neration flyash types and microbial respiration was reduced with 
increasing flyash treatments in the sandy soil whereas total Co^ 
release was increased in the sandy loam. 
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2.9 INTRODUCTION 
The papers presented deal with acid rain pollution 
studies. The topics discussed are acid rain ch?mistry and 
transport, effects on a controlled ecosystem and the chemistry 
and microbiology of litter leachate and acid rain pollen germi-
nation in corn. 
Irwin and Williams (1988) describe more important features 
of emission, chemistry, transport and deposition of pollutants 
involved in acid deposition. Measurements and modelled calcula-
tions of spatial and temporal patterns in the deposition of 
acidic pollutants by both wet and dry pathways are presented. 
Irwin, J. G. and M.L. Williams (i988): Acid Rain: Chemistry 
and Transport. Env. Poll. Vol. 50, Nos. 1/2, 29-59. 
KoUig and Hall (1982) studied the effects of acid 
addition on community function, algal community structure, and 
degradation of a plasticizer, diethyl phthalate. The studies 
indicated that inputs can significantly disrupt normal ecosystem 
function, such as diurnal PH cycling, without having a measurable 
impact on other parameters usually monitored in aquatic ecosystems. 
iCollig , H.P. and T.L. Hall (l982): The Effects of Acid 
Perturbation on a Controlled Ecosystem. Wat. Air and Soil. 
Poll., Vol. 17,.225-233. 
Skiba and Cresser (l986) studied the effects of acidified 
rain on sitka spruce littre leachates. Acid rain-prodi-ced leacha-
tes impaired initial bacterial growth of cultures isolated from 
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fo res t so i l and also in mixed so i l i s o l a t e s . Lcrgest increases 
in leaching were observed for Mn > Mg > NH^  > Ca. 
Skiba, U and M.S. Cresser ( l986) : Effects of P r e c i p i t a t i o n 
Acidity on the Chemistry and Microbiology of Sitka Spruce 
L i t t r e Leachate. Env. P o l l . Vol . 42, No. 1, 65-78. 
Wertheim and Craker (l987) studied the e f fec t of acid 
r a in on pollen germination in corn, zea mavs L by t r ea t i ng 
s i l k s with a simulated acid ra in and treasuring the subsequent 
germination of pollen on the s i l k s . The data indicated tha t 
acid ra in crea tes an inhospi table environment for pollen germi-
nation on the s i l k surface . 
vVertheim, F.S. and L.E. Craker (1987): Acid Rain and Pollen 
Germination in Corn. Env. P o l l . Vol. 48, No. 3, 165-172. 
SUMMARY 
The studies reveal that inputs can significantly disrupt 
normal ecosystem function, such as diurnal PH cycling, without 
having a measurable impact on other parameters usually monitored 
in aquatic ecosystems. Initial bacterial growth of cultures 
was impaired by acid rain produced leachates and large increases 
in leaching were observed for Mn. > Mg > NH. > Ca, Acid rain 
creates an inhospitable environment for pollen germination on 
the silk surface and calculations of spatial and temporal patterns 
in the deposition of acidic pollutants by both wet and dry path-
ways are presented. 
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2 .10 INTRODUCTION 
The papers p r e s e n t e d dea l with S02 p o l l u t i o n s t u d i e s . 
The t o p i c s d i s cus sed are e f f e c t s on l i g h t s c a t t e r i n g , S02 in 
g r e a t london,So2 e x p o s u r e s , su lphur gas emiss ion in the borea l 
f o r e s t . A computed su lphur budget , SOg e f f e c t s on p l a n t s , 
model l ing of p o l l u t a n t t r a n s p o r t and removal , s p e c t r o p h o t o m e t r i c 
d e t e r m i n a t i o n of SO2 and SO2 in a i r and r a i n w a t e r . 
D i t t e n h o e f e r (1982) d e s c r i b e s the e f f e c t s of su lpha t e 
and nonsu lpha te p a r t i c l e s on l i g h t s c a t t e r i n g measurements . The 
r e s u l t s i n d i c a t e t h a t s i g n i f i c a n t v a r i a t i o n s in ae roso l chemis t ry 
and morphology occur over an annual p e r i o d . Episodes of high 
p a r t i c l e s c a t t e r i n g by non- su lpha te p a r t i c l e s ( s o i l dus t ) occur 
mainly in the sp r ing and dur ing o t h e r seasons of the y e a r , the 
e f f e c t s are approximate ly e q u a l . 
D i t t e n h o e f e r , A.C. (1982) : The E f f e c t s of Sulphate 
and Non-Sulphate p a r t i c l e s on l i g h t s c a t t e r i n g a t 
the Mauna Loa O b s e r v a t o r y . Wat. A i r . and So i l P o l l . 
V o l . 18, 105-121 . 
Laxen and Thompson (1987) s t u d i e d the SO2 c o n c e n t r a t i o n s 
in London for the l a s t 55 yea r s t i m e . A s t eady downward t rend 
was observed a f t e r 1970 r e f l e c t i n g the s u c c e s s f u l i n t r o d u c t i o n 
of a 1/. l i m i t on the su lphe r c o n t e n t of o i l used wi th in the 
c i t y . Annual c o n c e n t r a t i o n s are now around 40 i^ gm. 
Laxen, 13.P.H. and M.A. Thompson (1987) : Sulpher Dioxide 
in Grea t London, 1931-1985, Env. P o l l . V o l . 4 3 , No.2 , 
103-114. 
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Leetham et al. (1982) studied the response of soil 
nematodes, rotifers and tardigrades to long S02 exposures. 
Tardigrades were restricted completely to surface two cms. 
of soil profile. Both nametodes and rotifers were distributed 
primarily in the 0-10 cms. layer of the soil profil©. Implica-
tions of the responses to S02 and vertical distributions of the 
three groups are discussed. 
Leetham, J.W. et al. (i982): Response of Soil Nematodes, 
Rotifers, and Tardigrades to Three Levels of Season-long 
S02 Exposures. Wat. Air and Soil Poll. Vol. 17, No. 4, 
343-356. 
Legge (l982) determined the consequences of chronic 
long term exposure of a conifer forest ecosystem to low concen-
tration 'S' gas emissions. A conceptual model is developed to 
illustrate the dynamic relationship between the 'S' gas source 
and the generalized ecosystem 'Sink'. The role of S as a 
mineral nutrient and toxicant is discussed, 
Legge, A.H. (1982): Sulpher Gas Emission in the Boreal 
Forest: The West White Courte Case Study. Wat. Air and 
Soil Poll. Vol. 17, 379-398. 
Olson et al. (i982) computed the S budget for the study 
area for large scale emission scenarios using the longrange 
transport of air pollutants model (LRTAP). The budget shows 
that trans-boundary mass transport, S deposition and 'S' 
concentration within the region for each scenario and shows 
the relative contribution to the deposition in each region. 
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Olson, M.P. et al. (1982): A Computed Sulpher Budget 
for the Eastern Canadian Provinces. Wat. Air and Soil 
Poll. Vol. 18, 139-155. 
Olszyk et al. (1987) studied the SO2 effects on plants 
with short term high concentration acute green house exposures 
and longterm low concentration 'chronic' field exposures. In 
the acute exposures, visible injury was observed on opuntia. 
basilaris and in chronic exposures, no visible injury from SO2 
was observed on opuntia basilaris grown either with supplemental 
irrigation or natural rainfall. 
Olszyk, D.M. et al. (1987): Sulpher Dioxide Effects on 
Plants Exhibiting Crassulacean Acid Metabolism. Env. 
Poll. Vol. 43, No. 1, 47-62. 
Ozkaynak et al. (1982) studied atmospheric transport 
and the removal of SO2 and SO^ during a major regional sulphate 
episode. The objective was to evaluate and quantify the varying 
source/receptor relationship under atmospheric conditions 
conducive to long range transport of fine particulate matter. 
Ozkaynak, H.et al.(].982): Modelling of Pollutant Transport 
and Removal During a Regional Sulphate Episode. Wat. Air 
and Soil Poll., Vol. 18, 157-171, 
Parashar et al. (1987) have developed a method in which 
hazardous Hg salts are avoided in SOj estimations. SO2 is 
trapped in aqueous morpholine and mixed with the excess of 
dichromate solution in acidic medium. The decrease in the 
absorbance values of the rod violet complex formed after 
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reduction, when compared to that of a reagent control, is 
proportional to the concentration of SO2 used for reduction. 
Parashar, D.C. et al. (1987): Spectrophotome trie 
Determination of SO2• Env. Poll. Vol. 45, No. 2, 125-132. 
Zutshi et al. (l978) discuss the general problems 
concerning the atmospheric pollution by SO2 • Studies on tim^ ^ 
variations of SOQ concentration in air and influence of atmos-
pheric SOrj on ppt. PH are presented. Surface fallout of SCp, 
SO4, NOqf chloride and ammonium radical constituents in the 
Bombay region have been estimated and briefly discussed. 
Zutshi, P.K. et al. (1978): Studies on Suloher Dioyide 
and a Few Other Pollutants in Air and in Rainwater. Ind. 
J. iinv. Hlth. Vor. 20, No. 1, 14-28. 
SUMMARY 
The studies reveal that significant variations in aerosol 
chemistry and morphology occur due to effects of sulphate and 
non-sulphate particles. A steady downward trend in SC'^  concen-
trations was observed after 1970 in London. Due to SOp exposur'^ '^  
both nematodes and rotifers were distributed in 0-10 cm layer of 
the soil profile and tardigrades were restricted completely to 
surface 2 cms of soil profile. The role of 'S' as a mineral 
nutrient and toxicant is discussed. The 'S' budget for large 
scale Scenarios using (LRTAP) model is computed. No visible 
injury was observed in chronic exposures of SO2 on opuntia. 
baailaria. A modal to evaluate and quantify tha varyinq source 
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receptor relationships under atmospheric conditions is described-
SO^ is trapped in aqueous morpholine and mixed with th? excess 
of dichromate solution in acidic medium to avoid Hg salts. And 
studies on time variations of SOg concentrations in air and 
influence of atmospheric SOg on precipitation pH are presented. 
2.11 INTRODUCTION 
The papers presented deal with plant pollution studies. 
The topics discussed are the effect of 0^ and SO2 on oryza 
sativa and soybeans, effect of fuel oil on phytoplanktons and 
exhaust emission effects on conifers and wild dicotyledonous 
plants. 
Agarwal et al. (l982) studied the impact of 0- and SO2 
on rice plants. The maximum leaf injury was noted in case of 
Oo plus SO2 treated plants and minimum in 0^ treated ones. The 
results sguuest a synergism existing between 0- and SO2 regarding 
plant injury with respect to chlorophyll and carotenoid. 
Agarwal, M. et al. (1982): Effect of Ozone and SOg 
Pollutants separately and in Mixture on Chlorophyll and 
Carotenoid Pigments of Oryza Satica. Wat. and Soil. Poll. 
Vol. 18, 449-454. 
Hilmer and Bate (l983) studied the effect of Motor fuel 
oil on five phytoplankton species. The results indicated that 
the fuel oil tended to have a marked inhibitory effect on the 
photosynthesis of phytoplankton communities as a whole. 
Hilmer, T. and G.C. Bate (l983): Observation on the Effect 
of Outboard Fuel Oil on Phytoplankton Cultures. Env. Poll. 
Vol. 32, No. 4, 307-316. 
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Kammerbauer et al. (1986) describe a new type of disease 
from exhaust emissions for conifers and deciduous trees. The use 
of catalytic converter for pollution control and consequently, 
as a remedy for forest decline, has been advocated. 
Kammerbauer, H. et al. (i986): Toxic Effects of Exhaust 
Emission on Spruce Picea abies and their Reduction by the 
Catalytic Converter. Env. Poll. Vol. 42, No. 2, 133-142. 
Reich et al. (1982) studied theexposure of fieldgrown 
soybeans to a concentration gradient of a mixture of two 
gaseous pollutants SO2 and O^. Comparison with plants exposed 
to ambient air indicated that exposure to SO2 and 0,, reduced 
total yield per plant and drymass per bean by as much as 36yC 
and Iby. respectively. 0^ was responsible for the greatest 
reduction in seed size and yield. 
Reich, P.B. et al. (1982): Reduction in Soybean Yield 
After Exposure to Ozone and Sulfur Dioxide Using a Linear 
Gradient Exposure Technique. Wat. Air and Soil Poll. Vol.17, 
29-36. 
Sarkar et al. (1986) discuss the effect of automobile 
exhaust pollution on wild Dicotyledonous plants growing along 
a road with dense traffic. There is a close correlation between 
the distance of the plants from the roadside and acceleration in 
peroxidase and catalase activities serving as indicators of the 
levels of automobile exhaust, pollutionir 
Sarkar, R.K. et al. (1986): Acceleration of Peroxidase 
and Catalase Activities in Leaves of Wild Dicotyledonous 
Plants as an Indicaton of Automobile Exhaust Pollution. 
Env. Poll. Vol. 42, No. 4, 289-295. 
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SU^WARY 
Th^ -t'l.-. i-^s pr-v-^al t h a t .1 s y n o r q i s m e x i s t s ; be tween 
To in - 3C ^ r^ .Tprding p l n n t i n l u r y \ . ' i th r e s p e c t to c h l o r o p h y l l 
an ' c a r o t ? n o i d and the f u e l o i l t enn^d t o hav3 a marked i n h i b i -
t:: : / - ^ f f - c t on the p h o t o s y n t h e s i s of p h y t o p l a n k t o n c o m m u n i t i e s . 
Th'- use of c a t a l y t i c c o n v e r t e r f o r p o l l u t i o n c o n t r o l and as a 
remedy f o r f o r e s t d e c l i n e i s a d v o c a t e d . Czone was found 
r e s p o n s i b l e f o r the g r e a t e s t r e d u c t i o n in seed s i z e and y i e l d 
in s o y b e a n s . A c l o s e c o r r e l a t i o n was found be tween the d i s t a n c e 
of the . i co t v l e d o n o u s p l a n t s from the r o a d s i d e and acce ler^^ t i o n 
ir. p - ^ o x i . a s e and c a t a c l o s e a c t i v i t i e s s e r v i n g as i n d i c a t o r s 
of a u t o m o b i l e e x h a u s t p o l l u t i o n . 
2 . 1 2 INTRODUCTION 
Th- r ' -pcr^ p r e s e n t e d dea l w i t ' i o7one p o l l u t i o n s t u d i e s . 
Th' --w-ric^ d l s c ' j s s e d ar« r u s t r-^isease pot ' -^nt in l in w h e a t , g r c th 
in"-. C' lo^f orr/11 c o n t e n t of g r e e n and w h i t e a s h , f u t u r e p h o t o -
:• - ' i - i i oz<,no f o r m a t i o n , f o r m a t i o n and e f f e c t s on v e g e t a t i o n 
an'! s c u r c e r . ; g i o n s an'^ haze e p i s o d e s . 
Dohmen ( l 9 8 7 ) s t u d i e d f u m i g a t i o n of young whea t p l a n t s 
•• i th o z o n e . Th"^  d e v e l o p m e n t of new u r e d o s p o r e p u s t u l e s on 
fum.igated and c r n t r o l p l a n t s was e v a l u a t e d as a measure of r u s t 
d i s e a s e o o t ^ n t i j l . The number of p u s t u l e s on t h e ozone fumiga t ed 
p l a n t s ,,as g r e a t l y r e a u c e d in c o m p a r i s o n w i t h t he number of p l a n t ' 
* r . - : t -> : - ^h c h r c o a l f i l t e r ^ ^ d a i r . 
: 363 : 
Dohmen, G.P. ( l987): Secondary Effects of Air Pollution: 
Ozone Decreases Brown Rust Disease Potential in \'/heat. 
cnv. Poll. Vol. 43, No. 3, 189-194. 
Elliot, et ^1. (1987) studied the exposure of green ash 
and white ash seedlings to combinations of ambient zone and 
acidic ambient rainfall in New Jersey. The polluted seedlings 
did not develop typical foliar ozone toxicity symptoms during 
three years. There was no significant evidence that acid rain 
or ambient ozone decreased chlorophyll in ash seedlings. 
£lliot, C.L. et al. (1987): The Effect,of Ambient Ozone 
Pollution and Acidic Rain on the Growth and Chlorophyll 
Content of Green and White Ash. Env. Poll.. Vol. 44, No. 1, 
61-70. 
Hough and Derwent (i987) studied the possible impact of 
motor vehicle controls on photochemical air pollution formation 
including an evaluation of the relative merits of the principal 
emission control options for petrol driven cars: 'Lean Burn' 
engines and 'Catalyst' exhaust gas treatments. 
Hough, A.M. and R.G. Derwent (l987): The impact of Motor 
Vehicle Control Technologies on Future Photochemical Ozone 
Formation in the United Kingdom. Env. Poll. Vol. 44, No.2, 
109-118. 
Krupa and Manning (l988) discuss phototoxic effects of 
©2. Ozone exposures can result in both acute and chronic (changes 
in growth, yield or productivity and quality) effects. The 
fact is that plant health is the product of its interaction with 
the physical and chemical climatology and pathogens and pests. 
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Krupa, S.V. and W.J. Manning ( i 9 8 8 ) : Atmospheric Ozone: 
Formation and E f f e c t s on V e g e t a t i o n . Env. P o l l . V o l . 50 , 
No. 1/2, 101-137. 
W o l f f , e t a l . (1982) s tud ied the c o n c e n t r a t i o n of a i r 
con taminants in a i r masses . The haze observed on the c o a s t 
a rea was due to aged su lpha t e a e r o s o l s . The evidence p r e sen t ed 
s t r o n g l y sugges t s t h a t the s u l p h a t e s were l a r g e l y due to SO2 
emiss ions and the e l e v a t e d l e v e l s of 0-, were a l so a s s o c i a t e d with 
the haze . 
WoliEf, G. e t a l . ( i 9 8 2 ) ; Source Regions of Summertime Ozone 
and Haze Episodes in the Eas t e rn Uni ted S t a t e s . Wat. Air and 
So i l P o l l . , V o l . 18 , 6 5 - 8 1 . 
SUMhAARY 
The studies reveal that the number of pustulq? on t-he 
ozone fumigated plants was greatly reduced in comparison with 
the no. of plants treated with charcoal filtered air. No foliar 
ozone toxicity was observed and there was no significant evidence 
that acid rain or ambient ozone decreased chlorophyll in ash 
seedlings. Possible impact of motor vehicle controls on photo-
cnemical air pollution formation is described. Ozone exposures 
can result in both acute and chronic effects on vegetation and 
th3 haze observed on the coast area was due to aged sulphate 
aerosols and the elevated levels of ozone were also associated 
with the haze. 
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2.13 INTRODUCTION 
The papers presented deal with atmospheric pollution 
studies. The topics discussed include CO2 between atmosphere and 
sea water, climatic effects, atmospheric deposition near large 
point source, global balance of CO, ©2 and CO^t strontium in 
food arid bone, aerosol composition, temperature dependence on 
CO2 concentration, cloudiness and radiative equilibrium, global 
temperature fluctuation, nitrification and urea hydrolysis in 
soils, effects on tree species, urban and natural source pollu-
tants, lead levels in cities, land and sea pollution impact, 
emission sources impact, source reconciliation, monitoring net-
works operations and impact on protein and aminoacids metabolism 
of trees. 
Berger and Libby (1968) studied the surface and subsurface 
ocean water differences in exchange characteristics with atmos-
oheric CO2 • The possibility of control by an enzyme - like 
carbonic anhydrase is discussed. 
Berger, R. and W.F. Libby (l968): Exchange of CO2 Between 
Atmosphere and Sea Water - Possible Enzymitic Control of 
the Rate. In Singer (S.F.) Ed. Global Effects of Env. Poll. 
30-33. 
Bryson and Wendland (i968) discuss the relationship of 
water temperature trends with atmospheric CO2 content and 
dustiness. Both are believed to be retaled to human activities. 
Future effects of manmade pollution are discussed. 
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Bryson, R.A. and W.M. Wendland (i968): Climatic Effects 
of Atmospheric Pollution. In Singer (S.F.) Ed. Global 
iffects of cnv. Poll. 130-138. 
Chan and Kuntz (l982) analysed nine years data of atmos-
pheric deposition from six locations along the Canadian shore of 
lake Ontario. Results indicate that atmospheric deposition is 
affected by large scale air masses and local inputs which at 
times could mark the large scale air masses. 
Chan, C.H. and K.W. Kuntz (l982): Lake Ontario Atmospheric 
deposition. '.Vat. Air and Soil. Poll. Vol. 18, 83-99. 
Dillon et al. (1982) studied the input and output rates 
of substances to and from both lakes and watersheds in Ontario. 
Substances studied include SO., NO^* NH., H, Major Cations and 
HCO^' Observations made indicated that the inputs of SO. or SO2 
precursors and strong acids are underestimated when measured as 
bulk deposition. 
Uillon, P.J. et al. (1982): The Use of Calibrated Lakes 
and Watersheds for Estimating Atmospheric Deposition Near 
Large Point Source. Vvat. Air and Soil. Poll. Vol. 18, 
241-258. 
Jaffa (l968) studied the global balance of Co. The esti-
mated worldvvide Co emission would raise the atmospheric level 
by .04 ppm/year in the absence of scavenging processes. Several 
potential sinks or scavenging processes are discussed. 
Jaffe, L.S. (1968): The Global Balance of Carbon Monoxide. 
In Singer (S.F.) Ed. Global Effects of Env. Poll., 34-49. 
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Johnson (1968) studied the overwhelming conversion of 
COp from ear th by the burning of f o s s i l fuels to oxygen and 
i t s rapid increase in the atmosphere. The p o s s i b i l i t y e x i s t s 
tha t world climate may be affected although the r i s k of a 
ser ious per turbat ion appears small . 
Johnson, F .S. (1968); The Oxygen and Carbon Dioxide 
Balance in the Har th ' s Atmosphere. In Singer (S.F.) 
£d. Global a f fec ts of Env. P o l l . 4 - 1 1 . 
90 Klusek (1987) studied the d i e t a ry intake of Sr through 
the ana lys is of bone samples from longterm res iden t s of New York 
and Sanfransisco. The content of sanfransisco d i e t s hase been 
90 lower than tha t of New York. The measured concentrat ion of Sr 
in adult bones is now 50j< less than in 1965. 
Klusek, C.S. (1987); Strontium-90 In Food and Bone 
from Fa l lou t . J . 5nv. Qual. Vol. 16, No. 3, 195-199. 
Mamane e t a l . (1982) analysed monthly dust f a l l samples 
for t he i r physical p roper t i e s and chemical content in an urban 
a rea . I t i s concluded t h a t dus t f a l l data within an urban region 
r e f l e c t s f a i r l y wel l - the main i n d u s t r i a l and commercial a c t i v i -
t i e s within the c i t y and the inorganic water insoluble function 
of the dust is contr ibuted by natural and organic f r ac t ion mostly 
from anthropogenic o r ig ion . 
Mamane, Y. e t a l . ( i982) : Aerosol Composition of Urban 
and Desert Origin in the Eastern Mediterranean I I . 
Deposition of Large P a r t i c l e s . Wat. Air and S o i l . P o l l . 
Vol. 18, 475-484. 
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Manabe (l968) p red ic t s an increase of 0.8°C in temperature 
of the e a r t h ' s surface by the end of t h i s century, based on the 
an t ic ipa ted increase in 002^ Help is taken from numerical compu-
t a t ions using a r a d i a t i v e , convective equil ibr ium model of the 
atmosohere. 
I'Aanabe, 3 . ( i968) : The Dependence of Atmospheric Temperature 
on the Concentration of 002* In Singer (S.F.) Ed. Global 
i f f e c t of £nv. P o l l . 25-29. 
Manabe (l968) estimated the dependence of the temp, of 
e a r t h ' s surface upon the cloud cover a t var ious a l t i t u d e s . The 
e f fec t of con t r a i l on the surface temperature i s d iscussed. 
Increase of atmospheric t u rb id i t y caused by human a c t i v i t y could 
affect the number of ice c rys ta l nuclei and accordingly the 
cJ oudine s s . 
Manabe, S. (1968): Cloudiness and the Radia t ive , Convective 
£oui l ibr ium. In Singer (S.F.) Hd. Global Effects of Env. 
P o l l . 156-157. 
Mitchell (l968) studied two forms of atmospheric pol lu t ion 
CC2 and p a r t i c u l a t e loading from the view point of f luc tua t ions 
of planetary average temperatures in the past century. I t 
apoears that CO2 increase is several times more in f luen t i a l in 
ra i s ing temps, than the human-derived p a r t i c u l a t e loading increase 
is in lowering planetary temperatures. 
Mi tche l l , J,M. ( l968) : A Preliminary Evaluation of 
Atmospheric Po l lu t ion as a Cause of the Global Temperature 
F luc tua t ion of the Past Century. In Singer (S.F.) Ed. 
Global ef fec ts of Env. P o l l . 139-155. 
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Nevell and V«ainwright (l987) studied nitrification and 
urea hydrolysis using soils from sites exposed to pollution from 
a coking works and from a relatively unpolluted site. Nitrate 
accumulated in both the soils v;hen "b-A Ca CC!)^  was added to the 
soil. Nitrification in the Polluted soil occured at about half 
the rate found in the unpolluted soil. Urea hydrolysis was not 
impaired by exposure to coking pollution. 
Nevell, 'A', and M. '.Vainwright (1987): Nitrification and 
Urea Hydrolysis in Deciduous Woodland Soils From a Site 
exposed to Heavy Atmospheric Pollution. Env. Poll. Vol. 45, 
No. 1, 49-59. 
Pawar et al. (1988) studied the effects of lime kiln and 
sagole dust pollution on Butea. monosoerma and Toetona grandis 
trees and saplings. Trees were found to be more affected than 
their saplings. T. grandis appeared to be relatively more 
sensitive than B. monsoperma. 
Pawar, X. et al. (l988): Effects of Atmospheric Pollution 
on Tree Species at Barwaha, M.P. India. J. Inds. P Q H ' 
Cont. Vol. 14, No. 1, 5-10. 
Robinson and Robinson (l968) studied the major aspects 
of the circulation through the atmospheric environment of a 
number of gaseous pollutants including source magnitudes, 
residential atmospheric concentration and scavenging processes. 
The compounds considered include the major sulpher and nitrogen 
pollutants as well as Co. 
Robinson, E. and R. Robinson (i968): Gaseous Atmospheric 
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Po l lu t an t s from Urban and Natural Sources. In Singer (S.F.) 
£d. Global e f fec ts of Env. P o l l . 50-64. 
Sadasivan e t a l . (1988) discuss the atmospheric lead 
concentra t ions in seven urban a reas . The Pb leve ls are general ly 
lox\ as compared to leve ls in Western c o u n t r i e s . Apart from auto-
exhaust, another iinportant source in Indian atmosphere is the 
fuel and refuse burning. 
Sadasivan, S. e t a l . (1983): Atmospheric lead Levels in 
Some Ci t i e s in India . Ind. J . Env. H l t h . , Vol. 29, No. 4, 
280-286. 
S i s l e r (l968) studied the upset in the ecological balance, 
as typi f ied by photosynthesis and r e s p i r a t i o n processes of marine 
plankton. The possible consequences to atmospheric qua l i ty 
re f l ec ted in change of concentrat ion of O^i ^ ^'^'^ ^0^ are discu-
ssed. 
S i s l e r , F.D. ( i968) : Impact of Land and Sea Pol lu t ion 
on the Chemical S t a b i l i t y of the Atmosphere. In Singer 
(S .F . ) Ed. Global Effects of Env. P o l l . 12-24. 
S i s t l a e t a l . (1982) studied thefrequency of occurrence 
of t r a j ec to ry end points terminating over or near environmentally 
sens i t ive regions in United States from data for a one year period, 
Results indicate t ha t these regions are not subs tan t i a l ly affec-
ted by a i r parcels e i t h e r on an annual or seasonal b a s i s . 
S i s t l a , G. e t a l . (1982): Impact of New York State Emission 
Sources on Class I Areas. Wat. Air and Soil P o l l . Vol. 18, 
123-128 . 
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Stolzenburg et al. (1982) studied the major emission 
sources contributing to suspended"particulates in air collected 
over a small mixed land use watershed. Aerosol composition was 
compared to emission source composition to obtain the relative 
contribution by each emission source. The implications of errors 
in concentration data are discussed. 
Stolzenburg, T.R. et al. (1982): Source Reconciliation of 
Atmospheric Aerosols, vjat. Air and Soil Poll' Vol. 17, 
75-85. 
'.Vhelpdale and Barrie (l982) reviewed the atmospheric 
monitoring activities in Canada relevant to the long-range 
transport of atmospheric pollutants and the 'acid rain' problem. 
Particular aspects examined are network objectives, station 
density and location, sampling protocol and quality assurance. 
Uhelpdale, D.M. and L.A. Barrie (1982): AtmospheriLc 
Monitoring Network Operations and Results in Canada. 
Wat. Air and Soil Poll. Vol. 18, No. 1, 7-23. 
Zedler et al. (1986) analysed 80 year old spruce picea 
abies trees for their protein and animo acid metabolism. SDS-
soluble proteins in the youngest needles decreased slightly with 
increasing defoliation of the trees whereas amino acids increased 
f-^ veral fold with increasing needle loss. Aminoacids are attri-
butable to high amounts of ammonia which have accumulated in the 
forest soil. 
Zedler, B. et al. (l986): Impact of Atmospheric Pollution 
on the Protein and Amino Acid Metabolism of Spruce Picea 
abies Trees. 3nv. Poll. Vol. 40, No. 3, 193-212. 
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SUMfAARY 
The studies reveal that atmospheric deposition is affected 
by large scale air masses and local inputs which at times could 
mask the large scale air masses* Water temperature trends with 
atmospheric C02 content and dustiness are believed to be related 
to human activities. The ocean water differences in exchange 
characteristics with atmospheric C02 are possibly controlled by 
an enzyme. Inputs of So^ or S02 precursors and strong acids 
are under estimated when measured as bulk deposition. The 
estimated worldwide Co emission would raise the atmospheric 
level by .04 ppm/yr. in the absence of scavenging processes. 
the possibility of world climatic changes are studied from the 
oxygen carbondioxide balance in the earth's surface. Strontium 
content from Sanfransisco diets was found to be lower than that 
of New York, and adult bones showed lower concentration. Dust-
fall data reflected the main commercial and industrial activities 
within the city area. An equilibrium model of the atmosphere 
predicts an increase in temperature of earth's surface by the 
increase of C02 by the end of this century. Increase of atmos-
pheric turbidity caused by human activity could effect the number 
of ice crystal nuclei and accordingly the cloudiness. C02 increase 
is several times more influential in raising temperatures than 
the human derived particulate loading increase is in lowering 
planetary temperatures. Nitrification in the polluted soil and 
urea hydrolysis was not impaired by exposure to coking pollution. 
Trees were found to be more affeicted than their saplings due to 
limekiln and sagole dust. Fuel and refuse burning is another 
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source of lead in Indian atmosphere apart from autoexhaust. The 
upset of ecological balance as typified by photosynthesis and 
respiration of marine plankton and gaseous pollutant circulation 
through the atmospheric environment are discussed. The class I 
areas in New York are not substantially affected by air parcels 
either on an annual or seasonal basis. Emission source contri-
butions are obtained by comparing aerosol composition to emission 
source composition. Atmospheric monitoring activities like 
network objectives, station density and location, sampling 
protocol and quality assurance are examined and SDS-soluble 
proteins in the youngest needles decreased slightly with increa-
sing defoliation of the trees whereas aminoacids increased 
several fold with increasing needle loss. 
2.14 INTRODUCTION 
The papers presented deal with different aspects of air 
pollution studies. The topics discussed are thermal power 
station related control and its limitations, foliar injury to 
natural population, airborne Hg and its origin,accumulation by 
a spruce forest, tobacco smoke, radon and lung cancer, plant 
response to gaseous air pollutants, fluoride industry, airborne 
particles in a broiler house, cd in trees, fertility and air 
pollution, airborne transport of sulphur, air pollution and 
cold stress on plants, aeolian contribution to marine sediments, 
inadvertent modification of the atmosphere, air monitoring in 
high altitudes, air pollution assessment from hazardous waste 
lagoons, long-range transport estimates and charging of sub-micron 
aerosol particles. 
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Ahmed (j988) discusses the control measures for air 
pollution from thermal power stations in vogue. Since factory 
chimneys, exhaust pipes, atomic explosions, high flying jet 
aircrafts etc. continue to pollute our atmosphere and threaten 
our lives, we should therefore be on guard to control it. 
Ahmed, M.W. (1988): Air Pollution - Present Control and 
Its Limitations Related to Thermal Power Stations. J. Engg. 
Geol. Vol. 17, Nos. l/2, 9-13. 
Armentano and Menges (1987) studied foliar injury induced 
by air pollution to two species pinus banksiana and pinus strobus 
in Indiana. Juvenile trees showed greatest injury. Chlorotic 
mottle and tip necrosis were found in all populations. The low 
visible injury resulted from genetic selection. 
Armentano, T.V. and E.S. Menges (1987): Air Pollution 
Induced Foliar Injury to Natural Populations of Jack and 
White Pine in a Chronically Polluted Environment. Wat. Air 
and Soil Poll. Vol. 33, 395^409. 
Brosset (1982) monitored Hg and black particles (Soot) 
in a number of clean air areas in Sweden. Results show that 
total Hg in air is divided into a background fraction resulting 
rioii! reemission of Hg by the ground and water. The other fraction 
is dependent on wind direction and seems to be of anthropogenic 
origin. 
Brosset, C. (1982): Total Airborn Mercury and its Possible 
Origin. Viat. Air. And Soil Poll., Vol. 17, 37-50. 
Coenen et al. (1987)studied elements concentrations in 
rainwater collected under trees and in clearings of a spruce 
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forest. The filtering capacity of tree foliage towards air 
pollutants depends on the gas reactivity and on the particle 
diameter while pollutant accumulation rates closely depend on 
meteorological conditions, mainly rainfall and duration of dry 
periods. 
Coenen, B. et al. (1987): Accumulation of Air Pollutants 
by a Spruce Forest in iZastern Belgium. Wat. Air. and Soil 
Vol. 36, Nos. 3/4, 231-237. 
Crawford (1988) attempts to put some perspective on 
lung cancer attributable to lifetime exposure to airborne pollu-
tants. Exposure to environmental tobacco smoke and radon is the 
subject under study and of concern. The role of air pollution 
control authorities in health improvement is also discussed. 
Crawford, W.A. (1988): On Air Pollution, Environmental 
Tobacco Smoke, Radon and Lung Cancer. Japca-Intn. J. Air 
Poll. Cont. and Waste Mangm. Vol. 38, No- 2, 1386-1391. 
Hlkiey and Oromrod (1987) studied the sensitivity of two 
Egyptian plants to S02» NO2 and 0^. Both the plants were very 
sensitive to SO2 and NO2 and less sensitive to 0^. Casuarina 
plant removed air pollutants more efficiently than Eucalyptus 
plants. Leaves of both sorbed the same volume of a given gas 
from the mixture and from the same single gas. 
Elkiey, T. and D.P. Oromrod (l987): Casuarina and Eucalyptus 
Response to Single and Multiple Gaseous Air Pollutants. 
Wat. Air and Soil Poll. Vol. 36, Nos. 3/4, 356-370. 
Ganesan et al. (1978) studied fluoride emissions and 
their impact on Jawar leaf samples. The major emissions were 
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30^ -^nd fluorides in gaseous and particulate form. The impact 
assessment was carried out by air quality survey of SOp and HF 
upto 3 km. distance. Suitable control measures are also suggested 
3anesan, K. et al. (i978): Fluoride Industry - Air 
Pollution and its Impact on the Surrounding Area. Intn. 
J. inv. Hlth. Vol. 20, No. 1, 62-69. 
Gupta et al. (1988) studied airborne dust particles 
in a broiler house using the quartz crystal microbalance cascade 
impactor. The concentration of airborne dust particles decreased 
as the age of the chickens increased. The fogging system in 
use reduced the concentration of larger particles but not that 
of the smaller particles. 
Gupta, 3. et al. (1988): Concentration and Size Distribution 
of Airborne Particles in a Brpiler House. Wat. Air and Soil. 
Poll. Vol. 38, Nos. 3/4, 325-332. 
Hagemeyer et al. (1986) studied cd uptake by young beech 
trees. Acid rains and soils contributed much to cd solubilizations 
and low environmental PH increased the rate of cd uptake. High 
or lov*' transpiration had no apparent effect on root absorption 
f cd, but exposure of beech trees to a cd (N0o)2 solution reduced 
their rates of transpiration after very few days of treatment. 
riagemeyer, J. et al. (1986): Cadmium in Fagus sylvutica L. 
Trees and Seedlings: Leaching, Uptake and Interconnection 
with Transpiration. Wat. Air and Soil Poll' Vol. 29, No. 4, 
347-359. 
o 
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Koshal e t a l . (1980) explain regional differences in 
f e r t i l i t y (chi ldren born per 1000 women) r a t e s in the urban 
areas of United Sta tes through socio-economic fac to r s and Air 
P o l l u t i o n . Results sugqest tha t f e r t i l i t y and the level of 
^ir po l lu t ion h-^ ive gn inverse r e l a t i o n s h i p and an increa«^e in 
tha income, relat i^-- (?duc3tion of females, temps r--^  t o r e , -md thf' 
a v a i l a b i l i t y of physicians would in the long run reduce the 
f e r t i l i t y r a t e s in the United S t a t e s . 
Koshal, R.K. e t a l . (1980): F e r t i l i t y and Air Po l lu t ion : 
Some dmpirical Findings. Env. In tn . Vol. 3, No. 3, 249-257. 
Lachance e t a l . (1988) studied the decreasing gradient 
in the SO^ concentrat ion in the r i ve r under study in terms of 
the impact of longrange airborne t r a n s p o r t . Calcula t ions of 
annual load of sulpher discharged show atmospheric deposi t ion 
as the pr inc ipa l source of SO^. 
Lachance, M. e t a l . ( i988) : Airborne Transport of Sulpher: 
Impacts on Chemical Composition of Rivers on North Shore 
of the St* Lawrence River. V/gt. Air and Soil P o l l . Vol. 39, 
Nos. 3/4, 311-322. 
Lucas e t a l . (1987) describe a new largesca le closed 
chamber fumigation system with cooling f a c i l i t i e s for studying 
e f fec t s of SO2, NO2, Og and low temperatures on woody species 
and herbaceous p l a n t s . The system is based on modified hemi-
spher ical green houses with a forced a i r v e n t i l a t i o n system. 
Lucas, P.W. e t a l . (1987): A Large Scale Fumigation System 
for Inves t iga t ing In t e r ac t i ons Betv^een Air Pol lu t ion and Cold 
S t ress on P l a n t s . £nv. P o l l . Vol . 43 , No. 1, 15-28. 
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Samran et al. (1986) determined Ag, Cd, Cr, Fe, Mn, Ni, 
Pb, V and Zn concentrations in dust fallout samples. All 
metals except Pb and Zn in the fallout showed a degree of 
enrichment relative to unpolluted marine sediments suggesting 
a substantial aeolian contribution to trace metals. 
Samran, 0. et al. (1986): Aeolian Contributions of Trace 
Metals to Marine Sediments of Kuwait. Env. Intn. Vol. 12, 
No. 6, 61J-617. 
Schaefer (1968) discusses the future disasters r«-;lated 
to the build up of particulate metal and gases in the atmosphere 
which may affect human health, esthetics and property. The 
matter of concern is that Pollution has already begun to in-
advertently modify the atmosphere. 
Schaefer, V. (1968): The Inadvertent Modification of the 
Atmosphere by Air Pollution. In Singer (S.F.) Sd. Global 
£ffects of £nv. Poll. 158-174. 
Shah (l988) introduces a new concept of air monitoring 
network design taking into account the true multivariate inter-
actions of the effect of the pollutants in space and overtime. 
The author considers the theoretical aspect of multivariate 
entropy concept and discusses the basis of multivariate long 
normal distribution. 
Shah, S.S. (l988): Optimal Air Monitoring in High Altitudes 
3rd Nat. Conv. cnv. Hngs. and.Semi. Env. Mangm. Hill Reyns. 
Sgr - 7 pages. 
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Shen (l985) discusses the available methods of air 
quality assessment and their drawbacks. Current regulatory 
in 'J.3« for air quality assessment of hazardous wasteland 
disposal sites are described, emission predicting models 
based on the waste quantity and composition, scientific analysis 
of the waste conversion process together with meteorological 
conditions are also discussed. 
Shen, T.T. (l985): Air Pollution Assessment of Toxic 
Emissions from Hazardous Waste Lagoons and Land Fills. 
Hnv. Intn. Vol. 11, No. 1, 71-76. 
Slinn (i982) discusses the variability reasons for 
different ranges of atmospheric transport of air pollutants. 
Some of the complexities of dry deposition, atmospheric chemistry 
and precipitation scavenging are described. Application of the 
results to the U.S./Canada acid rain issue, to episodic deposi-
tion events, and to global scale atmospheric pollution are 
indicated. 
Slinn, W.G.N. (1982): estimates for the Long-Range 
Transport of Air Pollution. Wat. Air and Soil Poll. 
Voll. 18, 45-64. 
Venkateswararao and Sastry (1988) reviews the v^c rk done 
till date on charging of submicron aerosol particles by bi-polar 
ions. A new equation has been developed duly incorporating and 
correlating the unipolar charging equations, and linking up the 
charge aquired with the ratio of the -ve and +ve ion current 
densities. 
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Venkateswararao, P.V. and C.A, Sastry (1988): Charging of 
Sub-micron Aerosol Particles by Bipolar Ions in Electro-
static Field, 3rd Nat. Conv. Env. Engs. and Semi. Env. 
Mangm. Hill Regns. Sgr. 11 pages. 
SUMMARY 
The studies reveal that factory chimneys, exhaust pipes, 
atmospheric explosions and high flying jet air crafts etc. are 
continuously polluting our atmosphere. Juvenile trees showed 
greatest injury by air pollution. Total mercury in air results 
from re-emission of Hg by the ground and water and is dependent 
on wind direction which seems to be of anthropogenic origin. 
The filtering capacity of tree foliage towards air pollutants 
depend on the gas reactivity and particle diameter and pollution 
accumulation rates depend upon meteorological conditions. Lifetime 
exposure to airborne tobacco smoke and radon causes lung cancer, 
casuarina plants remove air pollutants more efficiently than 
Eucalyptus plants. The impact assessment of fluorides in gaseons 
form on jawar leaves is described. The contamination of airborne 
dust particles decreased as the age of the chickens increased. 
Fertility and the level of air pollution have an inverse relation-
ship in U.S.A. Annual load calculations of sulphur discharged show 
atmospheric deposition as the principal source of sulphate. Effects 
of S02» N02» 0-5 and low temperatures on herbaceous plants and 
woody species are described by a system based on modified hemi-
spherical green houses with a forced air ventilation system. All 
metals except Pb and Zn in the fallout showed a degree of enrichment 
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in polluted marine sediments. Future disasters related to air 
pollution and theoritical aspects of multivariate entropy concept 
are discussed. Emission predicting models and dry deposition 
complexities, atmospheric chemistry and precipitation scavenging 
are described and a new equation developed duly incorporating and 
correlating the unipolar charging equations, and linking up the 
charge aquired with the ratio of the negative and positive ion 
current densities. 
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SECTION 3 EFFECTS OF HEAVY METALS, TOXIC SUBSTANCES AND PESTICIDES 
3.1 INTRODUCTION 
The papers presented deal with heavy metal pollution 
studies of soils, the topics discussed are Lead removal, the 
lesser metals, heavy metals in street sediments, Al speciation 
in surface waters, trace elements in natural waters and in human 
hair, trace metal removal, toxic element behaviour, metal deter-
mination in surface soil, fate of metal contaminated sediments, 
beryllium toxicity, process parameters and removal of heavy 
Tietals and 'Zu and Mn speciation in sludge effluents. 
Agelidis et al. (1988) determined experimentally the 
extent of lead removal and excess iron consumption in similar 
conditions to those of lead bearing wastewater. The efficiency 
of lead removal was tested using wastewater from the manufacture 
of storage batteries. 
Agelidis, T. et al. (1988): Lead Removal From Wastewater 
By Cementation Utilising A Fixed Bed Of Iron Spheres. 
£nv. Poll. Vol. 50, No. 3, 243-251. 
Bellies (1979) reviews the presence of a metal in the 
environment, through natural occurrences or contamination and 
discusses the industrial exposure and hazards with regard to 
each element. Metal usage in cosmetics and drugs is also 
discussed. The main emphasis is on the toxicity to man. Expe-
rimental data are presented to provide a basis for ascertaining 
the possible hazard. 
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B e l i l e s , R.P. ( l979) : The Lesser Metals , In Oehme {¥ .'u,) 
£d. Toxicity Of Heavy Metals Par t 2, 547-616. 
d l l i s and Revi t t (1982) analysed samples of surface and 
gu t t e r sediment from roads for l eve ls of Cd, cu, Fe, Mn, Pb and 
Zn. Apart from Mn and Fe, the remaining metals show d i s t r i b u t i o n s 
which r e l a t e to road type and t r a f f i c condi t ions . For high 
t r a f f i c densi ty high ways the cnncentra t ions of Cd and Pb are 
g r e a t e s t for grain sizes between 100 and 500 lim. So lub i l i t y 
curves are typ ica l ly var iab le with time. 
i l l i s , J . and D.M. Rev i t t (1982): Incidence of Heavy 
Metals In S t r e e t Surface Sediments: So lub i l i ty and Grain 
Size Studies . ..'at. Air and Soil P o l l . Vol. 17, 87-100. 
ooenaga and Williams (1988) repor t on the es t imates of 
adsorbed Al together with other species from an ac id i f i ed 
catchment during dry weather or during storm episode. Various 
mechanisms of Al mobil izat ion are d iscussed . 
Goenaga, X. and D.J.A. Vv'illiams (1988): Aluminium Specia-
t ion In Surface vVaters From A Welsh Upland Area. Env. P o l l . 
Vol. 52, No. 2, 131-149. 
Handa (1983) studied trace metal contents of na tura l 
waters in U.P. Resul ts reveal t ha t most of the t race elements 
e . g . Ag, cu, zn, Mo, Ni, Cr, L i , Rb, Mn, Fe, Pb, Cs and F are 
present below the upper l i m i t s specif ied for portable waters , 
although •/.ith some except ions . Some t race elements l ike Mo 
were found to be much above the l i m i t recommended for I r r i ga t ion 
waters . 
: 384 : 
rir'nda, 3.K. (1983): Occurrence and Distribution of Trace 
.lernents In 'Jatural Waters of Uttar Pradesh. Proc. Semi. 
Assess., Develop, and Mangm. Groundwater Reso. New Delhi, 
Vol. II, 293-304. 
Idelovitch and Michail (1978) assessed the removal of 
trace metals from oxidation pond effluent by high Ca - Mg 
treatment. Metal concentrations in the tertiary effluent have 
oean round to be below the limits for drinking water and crop 
irrigation. The concept of 'use increment removal' has been 
found feasible for all metals studied except Ni. 
Idelovitch, E. and M. Michail (1978): Trace Metal Removal 
From Secondary Effluent by Two Stage High Lime Magnesium 
Treatment. Proc. 9th Intn. Conf. Wat. Poll. Res. 821-838. 
Jones et al. (1987) studied scalp hair as the biopsy 
material to determine the level and distribution of certain heavy 
metals around a mining area. Hair Cu and Hair Fe was high in 
th=; population studied. The results are discussed in the context 
of environmental and social impact of the mining operations on 
the local people. 
Jones, G.L. et al. (1987): Trace Metals in The Hair Of 
Inhabitants Of The Oak Tedi Region, Papua New Guinea. Env. 
Poll. Vol. 48, No. 2, 101-115. 
rCempton et al. (1983) studied the removal efficiencies of 
toxic elements over a range of six sludge ages from 3 to 18 days 
by laooratory simulations. Mixed liquor and effluent suspended 
solids and effluent chemical oxygen demand have been identified 
as the primary factors controlling the removal of most toxic 
elements. 
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Kempton, S. et al. (1983): Factors Affecting The Fate And 
Behaviour of Toxic Elements In The Activated Sludge Process. 
£nv. Poll. Vol. 32, No. 1, 51-78. 
Khandekar et al. (1988) developed a convenient electro-
ap.alytical procedure for the simultaneous determination of Pb, 
cd,zn, and Cu from digested soil samples. Typical soil samples 
from various highly polluted and general locations in greater 
Bombay have been analysed. The results are discussed in brief. 
Khandekar, R.N. et al. (1988): Simultaneous Determination 
of Pb, cd, zn and cu in Surface Soil Using Differential 
Pulse Anodic Stripping Voltammetry. Ind. J. Env. Hlth., 
Vol. 30, No. 2, 89-103. 
Knutson et al. (1987) examined the distribution of heavy 
metal contaminated sediments in fresh water embayment 12 years 
after the discharging the wastes from a battery factory had 
ceased. Results show that metal levels of surficial sediments 
have been reduced due to burial rather than transport of metals 
out of or a redistribution within the embayment. 
Knutson, A.B. et al. (l987): • The Fate Of Metal Contaminated 
Sediments in Foundry Cove, New York. Env. Poll. Vol. 45, 
No. 4, 291-304. 
Lingberg and Turner (1988) studied wet and dry deposition 
Inputs and stream flow output of cd, Mn, Pb, zn and Al in fores-
ted watersheds in U.S.A. Atmospheric inputs to each site were 
similar. Metals in rain exhibit significant temporal and spatial 
trends with concentrations higher during summer. Metal export 
is controlled by stream PH, organic carbon, bed rock geology and 
hydrologic characteristics of each site. 
: 386 : 
Lingberg, S,c. and R.R. Turner (1988): Factors Influencing 
Atmospheric Deposition, Stream Export and Landscape Accumu-
l a t i on of Trace Metals In Forested Watersheds. Wat. Air 
and Soil Po l l« , Vol. 39, Nos. 1/2, 123-156. 
Nriago (1988) d iscusses on the heal th e f fec t s of the 
long term, lov^ level exposure of human populations to toxic 
m.;tals. The No. of persons suffering from sub-c l in ica l metal 
poisoning is believed to be several m i l l i ons . More cases are 
from developed countr ies but the urban areas of developing 
count r ies have become ' ho t spots ' of metal p o l l u t i o n . 
Nriago, J .O. ( i988) : A S i l en t epidemic of Environmental 
Metal Poisoning. cnv. P o l l . Vol. 50, Nos. 1/2, 139-161. 
Radar and Spaulding (l979) studied the l eve l s of t race 
elements in edible t i s sues of animals and poul t ry . Regulatory 
action is taken when the residue level detected exceeds the 
norrri for tha t spocies of animal in that geographic reg ion . 
Radar, '.V.A. and J .E. Spaulding (1979): Regulatory Aspects 
Of Trace elements In the Environment. In Oehme (F.W.) Ed. 
Toxicity of Heavy Metals - Par t 2 - 669-688. 
Rath e t a l . (1986) studied the e f f ec t s of Hg on the AT 
pase a c t i v i t y of wes t i e H O P S i s p ro l i f i c a . At low concentra-
t ion of HgCl2 the to ta l At pase a c t i v i t y decreased in the i n i t i a l 
period of exposure but increased with an increase in the exposure 
time. //hen both the exposed cu l tu res were t ransfer red to toxicant 
free n u t r i e n t medium, a s ign i f i can t recovery was observed in a l l 
cases . 
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rtath, P. e t a l . (1986): a f fec ts of Both Inorganic And 
Organic Mercury On The AT Pase Act iv i ty Of West ie l lops is 
P r o l i f i c a , Jane t , unv. P o l l . Vol. 42, No. 2, 143-149. 
Robinson (1979) studied Beryllium tox i c i t y in Missi le 
P r o p e l l a n t s . Beryllium disease became prominent in l a t e 1940s, 
when i t v;as associated with a disease of workers in the f luo-
rescent Lamp indus t ry . Emphasis has now shif ted away from 
p j re ly i ndus t r i a l exposures to concern for general environmental 
contamination as the r e s u l t of new uses of Beryllium. 
Robinson, F.R. (1979): Toxicity of Beryllium And Other 
elements in Missi le P r o p e l l a n t s . In Oehme (F.v..) Ed. 
Toxicity of Heavy Metals-Par t 2- 541-546. 
Kossin e t a l . (1982) studied the behaviour of six heavy 
metals in an act ivated sludge p i l o t p lan t under condi t ions of 
normal and elevated inf luent metal concent ra t ions . Cd, cu and 
Ni were la rge ly soluble in the effluen-t samples, but c r , pb 
and zn were predominantly inso luble , . indicat ing tha t p a r t i c u l a t e 
forms of these metals may escape removal in secondary sedimen-
ta t ion . 
Rossin, A.C. e t a l . (1982): The Influence Of Process 
Parameters On The Removal Of Heavy Metals In Activated 
Sludge, wat. Air, And Soil P o l l . Vol . 17, 185-198. 
S t e r r i t t and Lester (1982) studied thesoluble forms 
of cu and Mn in e f f luen ts from an ac t iva ted sludge simulation 
t r ea t ing a synthet ic sewage. Date ind ica tes tha t the associa t ion 
of cu and Mn vdth d i f f e r en t metal binding components may be 
r e l a t ed to the di f ferences in t he i r observed removal e f f i c i enc i e s , 
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Sterritt, rt.M. and J.N. Lester (1982): Speciation Of 
Copper And Manganese In Effluents From The Activated 
Sludge Process. £nv. Poll. Vol. 27, No. 1, 37-44. 
SUMMARY 
The studies tested the Pb removal efficiency using waste-
v.'ater from the manufacture of storage batteries and discuss the 
inaustrial exposure and hazards with regard to each element. 
riign traffic density highways show greatest cadmium and lead 
concentrations for grain sizes between 100 and 500 ^m. Various 
mechanisms of Al mobilisation are discussed. Mo was found to be 
much above the recommended limit for irrigation waters in U.P. 
The concept of 'use increment removal' has been found feasible 
for all metals studied except Ni. Hair cu and Hair Fe was high 
in populations around a mining area. Mixed liquor and effluent 
suspended solids and effluent chemical oxygen demand have been 
identified as the primary factors controlling the removal of most 
toxic elements. Simultaneous determination of Pb, cd, zn and cu 
from digested soil samples is discussed. Metal levels of sur-
ficial sediments have been reduced due to burial rather than 
transport of metals out of an embayment. Metal export is contro-
lled by stream PH, organic carbon, bed rock geology and hydrologic 
characteristics of each site. The urban areas of the developing 
countries have been 'hot spots' of metal pollution. Trace element 
levels in edible tissues of animal and poultry are discussed. 
At pase activity of Vl4stiellopsis prolifica was decreased initially 
at low concentrations of HgCl2« the uses of beryllium have created 
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concern for genera l envi ronmenta l con tamina t ion from p u r e l y 
i r iQus t r i a l e x p o s u r e s . P a r t i c u l a t e forms of c r , Pb and zn being 
i n s o l u b l e may escape removal in secondary sed imen ta t ion and the 
a s s o c i a t i o n of cu and Mn with d i f f e r e n t metal b ind ing components 
may be r e l a t e d to the d i f f e r e n c e s in t h e i r observed removal 
e f f i c i e n c e s . 
3.2 INTRODUCTION 
The papers p r e s e n t e d dea l vuth metal p o l l u t i o n in s o i l s . 
The t o p i c s d i s cus sed are mercury p o l l u t i o n around a geothermal 
p l a n t , e f f e c t of Ca, mg ace tate on metal m o b i l i t y , t u n g s t e n 
c o n t e n t of s o i l s e t c . , r e t e n t i o n of me ta l s by s o i l s , s o i l 
m ic rob ia l . a c t i v i t y , s o i l lead c o n c e n t r a t i o n , selenium uptake 
and assessment of mercury d i s p e r s a l . 
3 a l d i (1988) i n v e s t i g a t e d samples of s o i l s and mosses 
c o l l e c t e d near a geothermal power p l a n t . High c o n c e n t r a t i o n s of 
Hg occur in mosses as f a r as 0 . 6 km. from the geothermal p l a n t . 
The Hg in the s o i l was lower than in mosses and the g r e a t e s t 
c o n c e n t r a t i o n s in s o i l were found near a wel l feed ing the most 
powerful geothermal p l a n t in the a r e a . 
B a l d i , F . (1988) : Mercury P o l l u t i o n in the So i l and 
Mosses around a Geothermal P l a n t . Wat. Air and So i l 
P o l l . Vol . 38, Nos. 1/2, 111-119. 
B a r g a g l i e t a l . (1987) determined Hg c o n t e n t in s o i l 
and in the e p i p h y t i c l i c h e n Parmelia s u l c a t a in a former c i n n a -
bar mining area in I t a l y . C o n c e n t r a t i o n s in both dec rease a t 
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i n c r e a s i n g d i s t a n c e s from the zone most a f f e c t e d by mine s p o i l 
and by a i r 'wnich i s s t i l l vented from mine s h a f t s . I t seems 
l i k e l y t h a t anomalous Hg c o n t e n t in l i c h e n s i s mainly due to 
the o u t g a s s i n g of v o l a t i l e Hg from s o i l , from v e g e t a t i o n and, 
in the most heav i ly p o l l u t e d zone, to the a i r from mine s h a f t s . 
B a r g a g l i , K. e t a l . (1987) : Assessment of Hg D i s p e r s a l 
in an Abandoned Mining Area by So i l and Lichen A n a l y s i s . 
, a t . Air and So i l P o l l . V o l . 36, Nos. l / 2 , 219-225. 
u l l i o t and Linn ( i987) s tud i ed the impact assessment of 
ca lc ium magnesium Ace ta te (CMA), a rep lacement for d e i c i n g 
s a l t s , on the m o b i l i t y of me ta l s in contaminated s o i l s . R e s u l t s 
i n o i c a t e t h a t Highway d e i c i n g with CMA may t e m p o r a r i l y i nc r ea se 
t r a n s l o c a t i o n of me ta l s in s t r o n g l y buffered ac id r o a d s i d e s o i l s , 
c l l i o t , H.A. and J .N . Linn ( i 9 8 7 ) : E f f ec t of Calcium 
Mr^gnesium Aceta te on Heavy Metal M o b i l i t y in S o i l s . J . 
^nv. g u a l . Vo l . 16, No. 3, 223-226. 
Fu and Taba taba i (1988) a s sessed the c o n c e n t r a t i o n of 
t ungs t en in s o i l s , p l a n t s and sewage s ludge samples in Iowa. 
Ths r e s u l t s shov\ed the t o t a l t ungs ten ranges in s o i l s from 
C to 2 mg kg" , in p l a n t m a t e r i a l s from 0 to 0 .35 mg kg" and 
in sewage sludge samples 0 . 5 to 62 mg kg" . 
Fu, /v;.H. and M.A. Taba taba i ( i 9 8 8 ) : Tungsten Conten t of 
o o i l s . P l a n t s and Sewage Sludges in IOWA, J . £nv. Qual , 
Vol . 17, No. 1, 146-148 . 
•<ing (1988) d i s c u s s e s the . capac i ty of a s o i l to remove 
mata l s from s o l u t i o n s as an e s t i m a t e of the e f f e c t of t h a t s o i l 
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on metal a v a i l a b i l i t y to p l a n t s . Rela t ive r e t en t ion of metals 
by so i l was in the order Pb > Sb >Cu>Cr>Zn > Ni > Co > Cd. 
Although cat ion exchange capacity i s widely used in regula t ion 
governing metal loading r a t e s on a g r i c u l t u r a l land, the r e s u l t s 
indicate tha t Fe oxides and clay content would be be t t e r para-
meters to use for so i l s of the study a rea . 
;ang, L.U. ( l938) : Retention of Metals by Several Soi ls 
of the South-eastern United S t a t e s . J . t£nv. Qual. Vol .17, 
No. 2, 239-246. 
fUngston e t a l . (1988) inves t iga ted the changing Pb leve ls 
in the so i l and vegeta t ion of a woodland bounded by a motorway. 
The pa t t e rn of Pb deposi t ion shows decreasing concentrat ions 
with increasing dis tance from the road. Different t ree species 
have d i f f e r en t p ropens i t i e s for the capture and r e t en t ion of Pb. 
Pb deposi t ion pat tern as revealed by bryophyte analys is is also 
repor ted . 
/ . ingston, L, e t a l . (1988): A Survey of Vehicular Lead 
depos i t ion in a woodland ecosystem. Wat, Air and Soil 
P o l l . Vol. 38, Nos. 3/4, 239-250. 
Nordgren e t a l . (1986) studied the b io logica l e f fec t s of 
heavy metal contamination of coniferous fo re s t s o i l s around a 
primary smelter in Sweden. A mul t iva r ia te analys is showed that 
so i l metal concentrat ions and so i l PH were the two environmental 
fac tors influencing the so i l microorganisms. 
;Jordgren, A. e t a l . ( i986) : Soil Microbial Act iv i ty Mycelial 
Lengthy and Physiological Groups of Bacteria in Heavy Metal 
Pol luted Area. cnv. P o l l . Vol. 41 , No. 1, 89-100. 
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Schmitt e t a l . (1988) evaluated the degree ,ex ten t and 
d i s t r i b u t i o n of Pb contaminated so i l in r e s i d e n t i a l a r ea s . 
Exter ior Pb based housepaint i s the major Pb source in these 
s o i l s . Contamination a t t r i b u t a b l e to autoemissions is l e s s 
concentrated but more widespread than contamination from pa in t . 
The study provides information useful in guiding response act ions 
to roduce c h i l d r e n ' s exposure to Pb by th i s pathway. 
Schmitt , M.U.C. e t a l . (1988): Soil Lead Concentration in 
Res ident ia l Minnesota as Measured by ICP-AcS. Wat. Air and 
Soil P o l l . Vol. 39 , . Nos. l / 2 , 157-168. 
»Van e t a l . (1988) studied selenium (Se) uptake and 
p a r t i t i o n i n g by crops grown in five s o i l s of d i f fe r ing physio-
2-log ica l and chemical p r o p e r t i e s . The presence of soluble SO^ 
in the so i l was the major so i l factor in determining Se accumu-
l a t i on by p l a n t s . tlhen exposed to Se in the root zone, a l l 
p lants tes ted were capable of accumulating Se to concentra t ions 
p o t e n t i a l l y harmufl to animals. 
Wan, H.F e t a l . (1988): Selenium Uptake by some Agr icul tura l 
Crops From Central Cal i fornia S o i l s . J . Env. Qual.' Vol . 17, 
No. 2, 269-272. 
SUMMARY 
The studies reveal that the mercury in the soil was lower 
than in mosses and the greatest concentrations were found near 
a well feeding the most powerful geothermal plant in the area. 
Hg concentrations in soil and lichen decrease at increasing 
distances from the zone most affected by mine spoil. Highway 
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deicing with 'CMA' may temporarily increase t r ans loca t ion of 
metals in strongly buffered acid roadside s o i l s . The t o t a l 
tungsten ranges in so i l s from 0-2 mg Kg~ in Iowa. Fe oxides 
and clay content would be be t t e r parameters in regula t ion 
governing metal loading r a t e s on a g r i c u l t u r a l land. the pa t t e rn 
of lead deposi t ion shows decreasing concentrat ions with increa-
sing dis tance from the road. Soil metal concentrat ions and so i l 
P:l were the two environmental fac tors influencing the so i l 
microorganisms. Lead contamination from autoemissions is less 
:;o'ic..nitra ted but more wide spread than contamination from pain t 
and the presence of soluble S0^~ in the so i l was the major soi] 
factor in determining Se accumulation by p l a n t s . 
3 . 3 INTRODUCTION 
The papers presented deal with s o i l po l lu t ion s t u d i e s . 
The important topics discussed are e f fec t of glyphosate, v i rus 
r e t en t ion during sludge app l ica t ion , su l fa te mobil i ty and re ten-
t ion , e f f ec t of humic ac id on copper adsorpt ion, so i l compaction 
and subs t ra te modif icat ion, a f f o r e s t r a t i o n impact on so i l che-
mis t ry , so i l and sediments as ind ica tors of environmental e f fec ts 
ana so i l a c id i f i c a t i on and element cyc l ing . 
Bit ton e t a l . (1978) studied the t ranspor t of v i ruses 
during sludge appl ica t ion to a red bay sandy loam. The r e s u l t s 
show tha t the so i l re ta ined pol iovi rus type 1 in excess of 99'A 
fo l lo . ing sludge app l i ca t i ons . The mechanisms involved in the 
r e t en t ion of v i ruses in a sludge so i l systems are d iscussed. 
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Bitton, G. et al. (1978): Retention of Viruses During 
oluogfi Mpplication to Soils. Proc. 9th Intn. Conf. Wat. 
Poll. Hes. 597-606. 
Carlisle and Trevors (1986) investigated the effect of 
glyphosate on Nitrogen fixation, denitrification and nitrifica-
tion in an agricultural soil. Anaerobic C^ H2 reduction was 
inhibited by high herbicide levels. Denitrification in non-
amena«^ ci soil was either unaffected or stimulated, Pvjre gly-
phosatv' '.vas niorf=' inhibitory than the commercial formulation. 
Carlisle, S.M. and J.T. Trevors (1986): Effect of the 
Herbicide Glyphosate on Nitrification, Denitrification, 
and Acetylene Reduction in Soil. Wat. Air and Soil Poll. 
Vol. 29, No. 2, 189-203. 
Gobran and Nilsson (1988) investigated the effect of the 
dissolved substances from the forest floor soil on sulfate 
mobility in the upper mineral soil. The results show that 
sulfate retention by the mineral soil increased linearly with 
increasing sulfate concentration in the distilled water solution 
The data indicate that in the range of 30^ found under field 
conditions, sulfate retention was completely inhibited by the 
leachate solutions. 
Gobran, G.R. and S.I. Nilsson (i988): Effects of Forest 
floor Leachate on Sulfate Retention on a Spodosol Soil 
J. £nv. Qual., Vol. 17, No. 2, 235-239. 
Gupta and Harrison (1982) describe the effect of humic 
acid on copper adsorption. Adsorption of Cu (expressed as 
distribution coefficient -Kd) was plotted against humic acid 
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concentration. Kd values decreased sharply upto 1 ppm humic 
acid concentration and thereafter remained constant upto 10 ppm. 
Jupta, 3.C. and F.L. Harrison (i982): Effect of Humic Acid 
on Copper adsorption by Xaolin. '/vat. Air and Soil Poll. 
Vol. 17, 357-360. 
Prose (1985) studied the soil compaction and substrate 
modification produced by military maneuvers in a desert area. 
Penetrometer results show b-/. soil resistance values greater due 
to tank track than those of the surrounding untracked soil in 
the upper 20 cm. The soil disturbances encourage accelerated 
soil erosion throughout the maneuver area and also affect the 
vegetation. 
Prose, D.V. (1985): Persisting effects of Armored 
Military Maneuvers on Some Soils of the Mojava Desert. 
£nv. Geol. '-at. Sci. Vol. 7, No. 3, .163-170. 
Reynolds et al. (1988) present chemical data for stagno-
podzol soils and soil solutions for grassland and plantation 
coniferous forest systems. The results show that the introduc-
tion of the forest has increased concentrations of Al in the 
soil solution by 1.5 to 3.times. 
Reynolds, B. et al. (i988): Impact of Afforestation on 
the Soil Solution Chemistry of Stagnopodzol in Mid-Wales. 
V,at. Air and Soil Poll. Vol. 38, Nos. l/2, 55-70. 
Stigliani (1988) discusses the buffering, oxygen donating 
and sorption capacities of soils and sediments as an interconnected 
system for regulating the retention and release of chemical 
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p o l l u t a n t s . The c h e m i c a l c o n d i t i o n s u n d e r which s e d i m e n t s may 
s e r v e as a s o u r c e o r a s i n k f o r t o x i c m a t e r i a l s , and c o n d i t i o n s 
unde r vvhich s o i l s may r e t a i n o r r e l e a s e them a r e a l s o d i s c u s s e d . 
o t i g l i a n i , -..M. ( 1 9 8 8 ) : Changes i n ' V a l u e d ' ' C a p a c i t i e s ' 
of S o i l s and S e d i m e n t s as I n d i c a t o r s of N o n l i n e a r and 
T i m e - d e l a y e d e n v i r o n m e n t a l e f f e c t s . Env. M o n i t o r i n g And 
/ ^ s se s smen t - An I n t n . J . V o l . 1 0 , No. 3 , 2 4 5 - 3 0 7 . 
V r i e s and Breeuvvsma (1987) s t u d i e d t h e r e l a t i o n s h i p of 
s o i l a c i d i f i c a t i o n and e l e m e n t c y c l i n g . A c t u a l s o i l a c i d i f i c a -
t i o n i s p r i m a r i l y m a n i f e s t e d by l e a c h i n g of c a t i o n s from t h e 
s o i l , r e g u l a t e d by the m o b i l i t y of major a n i o n s . P o t e n t i a l s o i l 
a c i u i f i c a t i o n i s p r i m a r i l y due to a c c u m u l a t i o n of a t m o s p h e r i c a l l y 
d e r i v e d N and S . 
V r i e s , •'.•.ij. and A. Breeuwsma (1987) : The R e l a t i o n Between 
S o i l A c i d i f i c a t i o n and E lemen t C y c l i n g . '.Vat. A i r and S o i l . 
P o l l . V o l . 35 , Nos . 3 / 4 , 2 9 3 - 3 1 0 . 
SUMMARY 
The studies reveal that anaerobic C2H2 reduction was 
inhibited by high herbicide levels and sulfate retention by the 
mineral soil increased linearly with increasing sulfate concentra-
tion in the distilled water solution. The soil retained poliovirus 
t/pe 1 in excess of 99^ < following sludge applications. Adsorption 
of copper decreased sharply upto 1 ppm humic acid concentration 
and there after remained constant upto 10 ppm. The penetrometer 
results show 50;^^ soil resistance values greater due to tank track 
than tfiose of the surrounding untracked soil in the upper 20 cm. 
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The i n t r o d u c t i o n of the f o r e s t has i n c r e a s e d c o n c e n t r a t i o n of 
Al in thii s o i l s o l u t i o n by 1.5 to 3.0 t ime'3. Thechemical cond i -
t i o n s under which sediments may serve as a source or a s ink for 
t o x i c m a t e r i a l s and c o n d i t i o n s under which s o i l s may r e t a i n or 
r o i e n s e them are d i s c u s s e d and p o t e n t i a l s o i l a c i d i f i c a t i o n i s 
p r i m a r i l y due to accumulat ion of a t m o s p h e r i c a l l y N and S. 
3.4 INTRODUCTION 
The papers p r e s e n t e d dea l with dry d e p o s i t i o n , f a c t o r 
a n a l y s i s , PH e f f e c t s an- i n d u s t r i a l p o l l u t i o n c o n t r o l s t u d i e s . 
The t o p i c s d i scussed are dry d e p o s i t i o n to snow, use of f a c t o r 
a n a l y s i s to d i f f e r e n t p u l l u t a n t s and f a c t o r a n a l y s i s in i n t e r -
pr -^ ta t ion of a e r o s o l composi t ion d a t a , PH e f f e c t on phosphorus 
: i l ? a s e , i n d u s t r i a l and urban p o l l u t i o n c o n t r o l , t e s t system 
- r ^ a b ; i J t y for e c o i o y i c a l assessment , e s t i m a t i o n of wet and 
dry d e p o s i t i o n of p o l l u t a n t s u l f u r and PH e f f e c t on i n t e r a c t i o n 
betv.een a r s e n i c and manganese o x i d e . 
j a s c h and Cadle (1986) s tud ied dry d e p o s i t i o n measurements 
to a snov. s u r f a c e , a snow/water sur face dur ing me l t ing and a 
:ie ion ized vjater s u r f a c e . Dry d e p o s i t i o n v e l o c i t i e s were c a l c u l a -
Ui<i for va r iou . ••,p';oi>:^> from the r a t i o of thf dry f lux to the 
ambiant c o n c e n t r a t i o n s . The h igher v e l o c i t y v a l u e s could be 
due to the h igher a i r t e m p e r a t u r e , the PH of the l i q u i d or to 
i n c r e a s e d a tmospher ic mixing dur ing the s tudy p e r i o d . 
Dasch, J.iVi. and S.H. Cadle (1986) : Dry Depos i t ion to Snow 
in an Urban Area . Wgt. Air and So i l P o l l . Vo l . 29, No. 3, 
297-308. 
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Davies and Wixon (l987) determined Ba, Be, Co, Cr, Cu, Li, 
I.'n, Ni, Pb, Sr and V concentrations in soil samples collected 
on a regular grid and analysed the data by a factor analysis. 
The factors explaining the data variance are elements from 
nonferrous metal mining, elements accumulating during weathering 
=ina' the elements controlled by rock composition. 
Javies, B.a. and B.G. Wixon (1987): Use of Factor Analysis 
to Jifferent Pollutants from other Trace Metals in Surface 
Soils of the Mineralized Area of Madison Country, Missouri, 
U.i.A. '.Vat. Air and Soil Poll. Vol. 33, 339-348. 
Negi et al. (1988) present results of factor analysis 
applied to largi data sets consisting of elemental concentrations 
and total suspended particulate matter. The results of analysis 
obtained for aerosol data from a few Indian cities are also 
presented. 
:Jegi, 3.S. et al. (i988): Factor Analysis in Interpreta-
tion of Aerosol Composition Data. Ind. J, Env. Hlth. Vol.30, 
No. 1, 32-42. 
Ogburn et al. (1987) evaluated the effect of PH on release 
of soluble reactive phosphorus during aerobic decomposition of 
the aquatic macrophyte. The results indicate that the low total 
concentration in many acidic lakes are not necessarily attri-
butable to reduced rate of decomposition and nutrient minerali-
zation at low PH. 
Ogburn, H.A. et al. (1987) dffect of PH on Phosphorus 
Release during Macrophyte (31eocharis SP) Decomposition. 
-at. Reso. Bull. Vol. 23, No. 5, 829-831. 
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Raak (1987) discusses the management of water resources 
and the fight against pollution in the study basin. The elimina-
ted pollution percentage has progressed in several sectors like 
vegetable canning, paper plants, sugar plants and wool washing 
pi ants. 
rs.aak, r. (1987): The Fight against Industrial and Urban 
Pollution in the Artois-Picardie Basin. Wat. Sci. Technol. 
Vol. 19, \'os. 3/4, 371-379. 
ichaeffer et al. (1987) describe the characteristics of 
test systems and suggest some cri'teria for their selection to 
determine ecological effects of chemicals. The variability of 
test system is classified as low, medium, high and very high 
on the basis of relative standard deviation. 
3chaeffer, u.J. et al. (1987): Variability of Test 
Systems Used to assess ecological Effects of Chemicals, 
•at. ici. Technol., Vol. 19, No. 11, 39-45. 
Shannon and Voldner (1982) studied anthropogenic source 
regions to wet and dry deposition of total sulfer with the help 
of Astrap model. Results indicate that the U.S. and Canada 
contribute equal amounts of total S deposition in Canada; 
Canadian source contribute more than one half of dry deposition 
ana les3 tnan one half of wet deposition. 
Shannon, J.J. and B.C. Voldner (1982): estimation of Wet 
and Dry ueposition of Pollutant Sulfur in Eastern Canada 
as a Function of Major Source Regions. Wat. Air and Soil 
Poll . Vol. 18, 101-104. 
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Thanabalasingam and Pickering (1986) studied the varia-
tion of the efficiency of AS(III) oxidation by Mn02 and retention 
of oxidation products with system PH. Extraction studies confir-
med that most AS could be released by exposure to reducing 
agents or chelating agents. The environmental significance 
of the results is considered. 
Thanabalasingam, P and Vv'.F. Pickering (1986): Effect of 
PH on Interaction Between AS(III) or As( V) and Manganese 
(IV) Oxide. Wat. Ari and Soil Poll. Vol. 29, No. 2, 205-216. 
SUMMARY 
The studies reveal that higher values of dry deposition 
velocities could be due to the higher air temperature, the PH 
of the liquid or to increased atmospheric mixing. The factors 
explaining the data variance are elements from nonferous metal 
mining, elements accumulating during weathering and the elements 
controlled by rock composition and results of factor analysis 
obtained from aerosol data from a few Indian cities are also 
presented. The low total concentration in many acidic lakes 
are not necessarily attributable.to reduced rates of decomposi-
tion and nutrient mineralization at low PH. Management of water 
resources and the fight against industrial pollution is discussed. 
The variability of test systems is classified as low, medium, 
high and very high on the basis of relative standard deviation. 
Canadian sources contribute more than one half of dry deposition 
and less than one half of wet deposition and extraction studies 
confirmed that most arsenic could be released by exposure to 
reducing agents or chelating agents. 
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3.5 INTRODUCTION 
The papers p r e s e n t e d dea l most ly with metal p o l l u t i o n 
of p l a n t s and s o i l . The t o p i c s d i s c u s s e d inc lude e f f e c t s of 
mine p o l l u t a n t s on man and v e g e t a t i o n , metal m o b i l i s a t i o n in 
the s o i l , metal uptake in p l a n t s , phosphorus l o s s e s by t i l l a g e 
and f e r t i l i z e r a p p l i c a t i o n , metal removal with p e a t , s o l u b l e 
t o x i c a n t s e v a l u a t i o n , BOD of a g r i c u l t u r a l runoff and heavy meta ls 
in s o i l and c e r e a l s . 
Kiran and Bedi (1987) s t ud i ed meta l p o l l u t i o n in the 
v i c i n i t y of Ambaji mine a r e a . The p l a n t s growing in tl^is area 
showed t o x i c symptoms l i k e c h l o r o s i s , s t u n t e d growth, r e d u c t i o n 
in f r u i t and seed s i z e s and we igh t . C o n s t i p a t i o n , l o s s of 
a p e t i t e and anaemia were common tox i c symptoms observed in human 
b e i n g s . 
Ki ran , d. and S . J . Bedi (1987) : E f f e c t s of Mine P o l l u t a n t s 
on Man and V e g e t a t i o n . P o l l . Res . V o l . 6 , Nos. 3 /4 , 145-147. 
Linn and u l l i o t ( i988) s tud i ed the na tu re and e x t e n t 
of cu and zn s o l u b i l i z a t i o n from contaminated s o i l by n i t r i l o -
a c e t i c ac id (NTA) by means of ba tch and upflow column l e a c h i n g 
e x p e r i m e n t s . The da ta r e f l e c t d i f f e r e n t r e t e n t i o n mechanisms 
for cu and zn in t h i s s o i l . 
L inn , J .H . and H.A. t £ l l i o t t ( l 9 8 8 ) : M o b i l i z a t i o n of cu and 
zn in contaminat6.d S o i l By N i t r i l o t r i a c e t i c Acid . Wat. A i r , 
and So i l P o l l . V o l . 37, 449-458 . 
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Lobers l i and Steinnes (l988) studied a birch fo r e s t 
area subjected to atmospheric deposi t ion of S02 and metal 
p a r t i c u l a t e s from a cu smel ter . Elevated leve ls of Zn, pb, 
Fe, and Al were found in some, but not a l l , species . 
Lobers l i , d.K\. and E. Steinnes (1988): Metal Uptake in 
P lan ts from a Birch Fores t Area Near a Copper Smelter in 
Norway, vat. Air . And Soil P o l l . Vol. 37, 25-39. 
Mostaghimi, e t a l . (1988) used a r a i n f a l l simulator to 
study the e f fec ts of t i l l a g e systems and f e r t i l i z e r appl ica t ion 
techniques on P losses from cropland. N o - t i l l reduced so i l 
loss and runoff by 92 and 67;^  r e spec t ive ly , r e l a t i v e to conven-
t i o r a l t i l l age .Subsur face f e r t i l i z e r in jec t ion as compared to 
surface appl ica t ion reduced Po. losses by 39>< for n o - t i l l and 
by 3^/. for conventional t i l l a g e . 
Mostaghimi, 3 . e t a l . (1988): Phosphorus Losses From 
Cropland As Affected By Til lage System And F e r t i l i z e r 
Application Method. V/at. Reso. Bul l . Vol . 24, No. 4, 
735-742. 
McLelian and Rock (1988) inves t iga ted the capacity of 
peat to t r e a t tvvo d i f f e ren t l a n d f i l l l eacha te s . I t was found 
that peat is incapable of adequately removing metals to accep-
table l e v e l s for d i r e c t discharge, but can provide subs tan t i a l 
removal as a pretreatment process a t low hydraulic loadings . 
McLelian, J.i<. and C.A. Rock (1988): P r e - t r e a t i n g Landfi l l 
Leachate V.'ith Peat To Remove Metals . Wat. Air and Soil P o l l . , 
Vol. 37, 203-215. 
: 403 : 
P r a t t , e t a l . (1988) i n v e s t i g a t e d the e f f i c i e n c y of s o i l 
column -ext rac t ion t e s t s for e v a l u a t i n g waste s i t e t o x i c a n t s in 
contaminated s o i l s using acute and microcosm t e s t s . T o x i c o l o g i -
ca l e v a l u a t i o n s of contaminated s o i l s a re recommended f o r p r i o -
r i t ie i r ic ) c i^an up e f f o r t s a t waste s i t e s . 
P r a t t , J . r l . e t a i . ( l 9 8 8 ) : Eva lua t i on Soluble Tox ican t s 
in Contaminated S o i l s . Vi/at. Air and So i l P o l l . V o l . 37, 
29 3-306 . 
S c h r i e b e r and Neumaier (1987) s t u d i e d a g r i c u l t u r a l runoff 
from seven crop and t i l l a g e p r a c t i c e s to determine BOD. R e s u l t s 
showed t h a t the re was no d i f f e r e n c e in BOD c o n c e n t r a t i o n s between 
co nven t i ona l and n o - t i l l p r a c t i c e s . 
S c h r i e b e r , J . D . and £ . d . Neumaier (1987) : Biochemical 
Cxygen Demand of A g r i c u l t u r a l Run-off. J . £nv. Qual . 
Vol . 16, No. 1, 0 6 - 1 0 . 
V i t t a s a l o (1978) d i s cus sed v a r i o u s a s p e c t s of ^ludge 
r e - u s e . L i m i t a t i o n s on sewer d i s cha rge and on unnecessa ry use 
of non-b iogenic heavy me ta l s a re sugges ted measures making i t 
p o s s i b l e to b e n e f i t from the high humus and n u t r i e n t va lue of 
s l u d g e . 
V i t t a s a l o , I . (1978) : Heavy Meta ls in So i l And C e r e a l s 
F e r t i l i z e d with Sewage Sludge . P r o g . V.'at. Technol . Vo l . 10, 
Nos. 5 / 6 , 309-316. 
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SUMMARY 
The studies reveal tha t p lan ts growing near a mining area 
showed toxic symptoms l ike ch lo ros i s , stunted growth, reduction 
in f r u i t and seed s izes and weight and d i f f e r en t r e t en t i on 
mechanisms for Cu and Zn in the contaminated so i l were re f lec ted 
in the d a t a . Elevated l eve l s of Zn, Pb, Fe, and Al were found 
in some species of birch near a Copper smel ter . Subsurface 
f e r t i l i z e r in jec t ion as compared to surface appl ica t ion reduce 
PO4 by 39yi for n o - t i l l and by Sb/. for conventional t i l l a g e and 
there was no di f ferencein BOD concentrat ions between conventional 
and n o - t i l l p r a c t i c e s . Peat i s found incapable of adequately 
removing metals to acceptable l eve l s for d i r e c t d ischarge , but 
can provide subs tan t i a l removal as a pretreatment process at 
low hydraulic loadings . Toxicological evaluat ions of contamina-
ted so i l are recommended for p r i o r i t i z i n g clean up e f fo r t s a t 
waste s i t e s and l i m i t a t i o n s on sewer discharge and on unnecessary 
use of non-biogenic heavy metals are suggested measures making 
i t possible to benefi t from the high humus and nu t r i en t value 
of sludge. 
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3.6 INTRODUCTION 
The papers presented deal mostly with Hg and other metals 
in plants and soil. The topics discussed are source, transport 
and sorption of Hg and thermal relationships of Hg cycling. 
Other topics are glyphosate in the environment, effects of 
domestic wastewaters on soil microflora, chromium removal, 
soil Pb concentrations and adsorotion of As on geologic materials 
Barghigiani et al. (1988) discuss the source of Hg and 
other metals in the vegetation and upper soil layers on Mt. 
itna (U.S.A.). The more probable route for bioaccumulation 
of Hg is directly from substratum to plant and it is concluded 
that the atmosphere is not a major source of plant (or soil) 
mercury and the likely alternatives are: release at some remote 
point in time; release irttb the atmosphere; or movement from 
very deep subsurface compartments, 
Barghigiani, C. et al. (i988): Source and Selectivity 
in the Accumulation of Mercury and other Metals by the 
Plants of Mt. Htna. Wat. Air and Soil Poll. Vol. 39, 
395-408. 
Carlisle and Trevors (1988) reviews glyphosate metabolism 
is plants and yeasts, its uses in agricultural applications, 
interactions with soil and water, glyphosate degradation, and 
effects on microbial activities and populations in soil, glypho-
sate [N - (Phosphonomethyl) glycerine] is an extremely effective 
broad spectrum herbicide. 
Carlisle, S.M. and J.T. Trevors (1988): Glyphosate in the 
invironment. Wat. Air and Soil. Poll. Vol. 39, 409-420. 
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Juwarkar, Dutta and Pandey (1988) focus on the effects 
of domestic wastewaters on soil microflora important in the 
stability of an ecosystem. Results showed that populations of 
bacteria, fungi, actinomycetes and azotobacter were increased 
while the growth of Rhizobium (a N fixer) was suppressed by the 
wastewater applications. 
lu''.-'.I'-ar. A. pt ril. (1P88)? Impact of Domestic wastewsttjr 
on Soil Microbial Populations. Wgt. Air and Soil Poll., 
Vol. 39, No. 1/2, 169-177. 
Kim and Zoltek (1977) desribe the mechanisms responsible 
for cr adsorption and reduction by activated carbon and present 
5omp r>. suits applicable towards developing a process for Cr(VI) 
rf^ movai. It is concluded that the optimum adsorption of cr on 
actlvatec carbon is at a proton to cr(VI) molar ratio of 1 .C 
and is almost PH dependent.With,lower concentrations than initial 
proton, the cr(VI) reduces to cr(III) while with higher concen-
trations, an amount of cr(VI) equal to the initial amount of 
proton is first adsorbed, the remaining being removed by hydro-
lytic adsorption. 
Kim, J.I. and J. Zoltek Jr. (l977): Chromium Removal V/ith 
Activated Carbon. Prog. Wat. Tech. Vol. 9, 143-155. 
Kudo, Miller and Townsend (1977) studies Hg concentration 
and distribution in the Ottawa river with emphasis on its transport 
mechanism by bed sediment movements. Results indicate that most 
Hg (83;0 is transported by water itself. About 15^ has been 
observed on suspended load in the river and the bed load accounts 
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fcr only 1.3/ of t o t a l Hg transported downstream for most of 
the year. 
,<udo, A. e t a l . (i977) Mercury Transport In te rac t ing 
i th Bed Sediment Movements. Prog. Wgt. Tech. Vol. 9, 
V23-9 35. 
rteimers, Krenkel and £agle (l975) discuss the mercury 
sorption proper t i es of na tura l and commercial adsorbfhts . The 
g r e a t e s t uptake of Hg has been observed by the organic merca-
ptans , the sul f ides are next in adsorptive capac i ty . The best 
aosorbers , next to su l f ides , of mercuric chloride were some 
of tne synthet ic seavengers, including s i l i con a l l oys , anionic 
ion exchange r e s i n s , and act ivated carbon. Protein scavengiers 
i-^ucn 's ool ana chicken f e a t h e r s ) , the c lays , I l l i t e an H 
non tmor i l lon i t e , and reduced sands v;ere found to be f a i r l y 
strong in the i r binding capac i ty . 
neimers, R.S. e t a l . (1975) Capsulation of Mercury Sorption 
in ;jatural and Synthetic Media. Prog. Wat. Tech. Vol. 7, 
Nos. 3/4, 455-467. 
Schmitt , e t a l . (l983) evaluate the degree, ex ten t and 
d i s t r i b u t i o n of Pb contaminated so i l in r e s i d e n t i a l a r e a s . The 
r e s u l t s indicate the g r e a t e s t po ten t i a l th rea t from Pb pa in t 
res idues near the foundations of p r iva te res idances . Contamina-
t ion from Pb paint is highly concentrated in local ized a reas , 
v\nile CO itamination from Pb aerosoles i s l e s s concentrated but 
more widespread, 
ochmitt , iVi.J.J. Gt a l . (198b): Soil Lead Concentrations in 
rcesidantial Minnesota As Measured By ICP-A£S. Wat. Air and 
Soil P o l l . Vol. 39, 157-168. 
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Siegel and Siegel (l988) evaluated the thermal relation-
ships for several parameters of Hg cycling. They conclude that 
'i,j rvjl.icise below 18 to 21°C is limited by a physiological process, 
vvhile as above that range, it is controlled by physical process 
of vaporization itself. 
ieigel, 6.M. and B.Z. Siegel (1988): Temperature Determinants 
of Plant - Soil Air Mercury Relationship. Wat. Air and Soil 
Poll . Vol'. 40, 443-448. 
Xu, Allard, and Grimvall (1988) studied the potential 
impacts of acidic deposition and sulfate and fulvic acid on the ads-
orption of AS to different geologic materials sucn as alumunia, 
hematite, kaolin and quartz. Except quartz adsorption on the 
solid phase reached a maximum when the aqueous phase was weakly 
acidic. Solid surface charge and the As speciation inlfluenced 
the sorption behaviour. The presence of sulfate or fulvic acid 
reduced the adsorption. 
xu, ri. ^)t al. (1983)} Influence of PH and Organic Substance 
on the Adsorption of As(V) on Geologic Materials. Wat. Air, 
and 3oil Poll. Vol. 40, 293-305. 
SUMMARY 
The studies reveal t h a t the more probable route for b io-
accumulation of Hg is d i r e c t l y from substatum to p lant and the 
atmosphere is not a major source of p lan t or so i l Hg. Glyphosate 
is an extremely e f fec t ive broad spectrum herb ic ide . The popula-
t ion of bac te r i a , fungi, actinomycetes and azobacter were inc re -
ased whilo the growth of Rhizobium was suppressed by the waste-
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water a p p l i c a t i o n s . The optimum a d s o r p t i o n of c r on a c t i v a t e d 
caroon i s a t a p ro ton to cr(VI) molar r a t i o of 1.0 and i s almost 
PH depondont . Most of Hg (about 63;/^ ) i s t r a n s p o r t e d by water 
i t s e l f , about 1^-/. has been observed or suspended load in the 
r i v e r and bed load accounts for only l.Gyi of t o t a l Hg t r a n s p o r t e d 
-1( wnstreanri. The g r e a t e s t uptake of Fig has been observed by the 
or jr-' ic "nerc-irtans, the s u l f i d e s are next in a d s o r p t i o n ca r i ac i ty . 
The g r e a t e s t p o t e n t i a l t h r e a t from Pb p a i n t r e s i d u e s i s near 
the founda t ion of p r i v a t e r e s i d e n c e s . The Hg r e l e a s e below 
18 to 21 C i s l i m i t e d by a p h y s i o l o g i c a l p r o c e s s , whereas above 
t h a t r a n g e , i t i s c o n t r o l l e d by the p h y s i c a l p rocess of v a p o r i -
s a t i o n i t s e l f and Arsenic a d s o r p t i o n on the s o l i d phase , except 
-juartz, rt^ached a maximum vvhen the aquaous phase was a c i d i c . 
3 .7 INTRODUCTION 
The papers p r e s e n t e d deal wi th mercury p o l l u t i o n ®f p l a n t s , 
the t o p i c d i scussed are t o x i c i t y and removal of" Hg by a q u a t i c 
p l a n t s , mercury i n v e g e t a t i o n , enteromorpha as moni to r ing organism 
for cu and Hg and As and Hg in p l a n t s . 
De e t a l . (1986) s t ud i ed the Hg and Cr uptake and t h e i r 
e f f e c t s on s o l e c t e d biochemical pa ramete r s of the a q u a t i c p l a n t s . 
The e f f e c t s d i f f e r e d l i t t l e from those in c o n t r o l e x p e r i m e n t s . 
The a q u a t i c p l a n t s p e c i e s may be r ega rded as Hg and Cr accumula-
t o r s and t h e r e f o r e u t i l i z e d for t h e i r removal . 
JG, A.,:, o t al . (1986) : Comperative S t u d i e s on the Tox ic i t y 
of Meicury ( i i ) and Chromium ( v i ) to Aquat ic P l a n t s and t h e i r 
Removal by these P l a n t s . In Sen (A.K.) £d. Snv. Mangm. and 
P l a n n i n g , 207-218. 
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Huckabea e t a l . (1983) s t ud i ed the Hg c o n c e n t r a t i o n in 
v e g e t a t i o n in the v i c i n i t y of Hg mine. Moss s p e c i e s had h igher 
c o n c e n t r a t i o n than v a s c u l a r p l a n t s and woody p l a n t s were lower 
in Hg c o n c e n t r a t i o n than f o r b s . Traces of methyla ted Hg were 
.:ietected in some p l a n t s . 
MucKabea, J.'..', p t a l . (1983) ; D i s t r i b u t i o n of Hg I n v e s t i -
g a t i o n a t Almaden, Spa in . Env. P o l l * V o l . 30, No. 3, 211-224, 
S e e l i g e r and Cordazzo ( l982) t e s t e d the green a lga under 
c o n t r o l l e d c u l t u r e c o n d i t i o n s fo r Cu and Hg uptake over m e t a l , 
s a l i n i t y and c h e l a t o r g r a d i e n t s and for t h e i r r e t e n t i o n a f t e r 
accumula t ion . Comparison of da ta i n d i c a t e d the p o s s i b l e appl ica-
t i o n of Enteromorpha as Cu and Hg moni to r ing organism in h igh ly 
v a r i a b l e e s t u a r i n e c o n d i t i o n s . 
S e e l i g e r , U. and C. Cordazzo ( l 9 8 2 ) : F i e l d and Exper imenta l 
E v a l u a t i o n of Enteromorpha Sp. as a Q u a l i - Q u a n t i t a t i v e 
Moni tor ing Organism for Cu and Hg in E s t u a r i e s . Env. P o l l . 
Vo l . 29, No. 3, 197-206. ' 
Vi/eaver e t a l . ( l984) determined Ag and Hg in l e a v a s , 
stems and r o o t s of common bermudagrass grown on t h r e e s o i l s 
amended v.ith As and Hg. P l a n t growth was reduced on a l l s o i l s 
c o n t a i n i n g 90 mg kg" As and on two s o i l s c o n t a i n i n g 50 mg kg*" 
ilg. The c o n c e n t r a t i o n s of Hg and As were high enough to be 
p o t e n t i a l l y hazardous to fo rag ing a n i m a l s . 
; ;eaver , .t.'.•.'. e t a l . ( l 9 8 4 ) : Uptake of Arsenic and Mercury 
from o o i l by Bermudagrass Cynodon d a c t y l o n . Env. P o l l . 
( S e r i e s A) V o l . 33, No. 2 , 133-142. 
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SUMMARY 
The studies reveal that aquatic plant species may be 
regarded as Hg and Cr accumulators and therefore utilized for 
their removal. Moss species had higher concentration than 
vascular plants and woody plants were lower in Hg concentration 
than forbs. Possible application of enteromorpha as Cu and Hg 
monitoring organism is discussed and plant growth was reduced 
on all soils containing 90 mg/kg As and on two soils containing 
•^C mg/kg Hg and concentrations of both were hazardous to foraging 
animals. 
3.8 INTRODUCTION 
The papers presented deal with studies of cd pollution 
in plants. The topics discussed are induction of enzyme capacity, 
metal uptake by water hyacinth, effect on green algae, metal 
accumulation by aquatic macrophytes, water hyacinth for vjater, 
air recycling, uptake of airborne cadmium, Zn and Cd in corn 
plants, effects on cell division and chromosomal aberi^ation, 
cd ana cu adsorption comparison, phytoplankton physiology and 
metal concentration, cd concentration in sea weed and aquatic 
moss, influence of Co, Ni, Cu and Cd on blue green algae and 
cd and pb contents of clover plants. 
Assache et al. (1988) studied the growth inhibition and 
enzyme capacity induction of dwarf beans as a function of the 
metal concentration. Both effects were strongly correlated to 
each other, especially under conditions of toxic zinc treatment 
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and provide a useful c r i t e r i o n for the phyto toxic i ty evaluat ion 
of so i l s contaminated by Zn or Cd. 
Assache, F.V. e t a l . (1988): Induction of Enzyme Capacity 
in P lan t s As a Resul t of Heavy Metal Toxici ty: Dose Response 
Relat ions in Phaseolus vulgar i s L . , Treated vvith Zinc and 
Cadmium, unv. P o l l . Vol. 52, No. 2, 1C3-115. 
Chigbo e t a l . (l982) studied the water hyacinth as a 
po l lu t ion nonitor for the simultaneous accumulation of As, 
Cd, Pb and Hg. The concentrat ion r a t i o of As and Hg in leaves 
to concentrat ion r a t i o in stems was found to be 2:1 and tha t 
of cd and Pb about 1:1. 
Chigbo, F.H. e t a l . (1982): Uptake of As, Cd, Pb and Hg 
From Polluted '/Vaters by the V/ater Hyacinth Eichornia 
c r a s s ioe s . inv . P o l l . Vol. 27, No. 1, 31-36. 
Ueviprasad and Deviprasad (1982) studied Cd, Pb and Ni 
e f fec t s on green algae.Cd and Pb showed s l i g h t s t imulatory 
e f fec t s on growth at lower concentrat ions and were l e t h a l a t 
higher concentrat ions ( > 5 ppm). Ni was not l e t h a l between 0.1 
and IC.0 ppm. 
Jeviprasad , P.V. and P .S . Deviprasad (1982): Effect of 
Cadmium, Lead and Nickle on Three Freshwater Green Algae. 
. .at. Air and Soil P o l l . Vol. 17, 263-268. I 
Fayed and Abd-El-Shafy (1985) determined Cu, Zn, Cd, and 
Pb in water, sediments and aquatic p lan t s from Nile r i v e r . 
Concentration fac to rs were higher in sediments than in p l a n t s . 
Metal removal by a t e s t p lant Eichhornia crass ipes revealed tha t 
the root of the plant acted as a scavenger upto a ce r t a in capaci ty . 
: 413 ; 
Fayed, S .c . and H.T. Abd-£1 Shafy ( i985) : Accumulation 
of Ju, Zn, Cd and Pb by Aquatic Macrophytes. Erw. I n tn . 
Vol. 11, No. 1, 77-87. 
Gupta (i982) studied use of water hyacinth in open 
systems for municipal wastewater t reatment alongwith i t s uses 
such as animal feed, fresh water source, mathane source, f e r t i -
l i z e r anc-! compost. After reviewing the research work in closed 
ecological l i f e support systems, po t en t i a l appl ica t ion of water 
hyacintn for water, a i r recycl ing are ou t l ined . 
Gupta, G. (1982): Po ten t i a l Applicat ions of Water Hyacinth 
for Water, Air Recyling in Closed Systems. Wat. Air and 
Soil P o l l . Vol. 17, 199-205. 
Hovmand e t a l . (1983) determined atmospheric cd inputs 
to crops via surface concentrat ion by i so topic l abe l l i ng of the 
experimental s o i l s . I t contr ibuted about 20 to 60>< of the to ta l 
p lan t cadmium and appears to be absorbed into t ransported through-
out the volume of the p l a n t . 
Hovmand, M.F. e t a l . (1983): P lan t Uptake of Airborne 
Cadmium. 3nv. P o l l . Vol. 30, No. 1, 27-38. 
Jones e t a l . (1988) studied zinc and cadmium concentrat ions 
in s o i l s and p lants around and beneath galvanised s tee l towers. 
Th© concentrat ions of zn in p lants were not found to be hazardous 
to domestic animals and contamination of so i l was loca l i sed around 
the towers. Cd does not appear to be accumulating in boi l and 
p lan t s near the towers. 
Jones, R. e t a l . ( l 988) : Zinc and Cadmium in Corn p lan t s 
Growing Near E l e c t r i c a l Transmission Towers. Wat. Air and 
Jo i l p o l l . Vol. 37, Nos. 3/4,-355-363 
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Mukherjee and Sharma (1988) studied the effects of cd, clj 
cl^ and Na2 Se 0^ on plants. The cell division frequency reduced 
and tiie number of chromosomal aberrations increased following 
combined treatment with Cd and Se as compared with individual 
salts. The type of interaction and consequent effects on cyto-
toxicity depend mainly on relative concentrations of the salts. 
Mukherjee, A. and A. Sharma (1988): Effects of Cd and 
Se on Cell Division and Chromosomal Aberrations In Allium 
sativum L. '//'at. Air and Soil. Poll. Vol. 37, Nos. 3/4, 
433-438. 
Nasu et al. (1983) studied the absroption behaviour of 
Cd and Cu in Lemna. The growth of limna was inhibited in propor-
tion to' the amount of Cu or Cd absorbed. The absorption of Cu 
or Cd was suppressed by the addition of aDTA. Ammonium ion 
adaltion also suppressed cu absorption greatly and cd absorption 
slightly. 
Nasu, Y. et al. (1983): Comperative Studies on the 
Absorption of Cd and Cu in Lemna. Pausicostata. £nv. 
Poll. Vol. 32, No. 3, 201-209. 
Sathya and Balakrishnan (l988) studied the effect of cd 
at sublethal concentrations on pure cultures of phytoplanktons. 
The physiology of the species was significantly affected by cd 
during the exponential growth phase and altered the ratio of 
carbohydrate, protein and Lipid in the test species. 
Sathya, iC.3. and K.P. Balakrishnan (l988): Physiology of 
Phytoplankton in Rplation to Metal Concentration. Hffect 
of Cd on Scenedesmus bi jugatus and Njtzschia pale a.' vVat. 
Air and Soil Pol. Vol. 38, Nos. 3/4, 283-297. 
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Shakourali and Nasra l la (1986) inves t iga ted the pb and 
CO cor.t?nts of clover p lan ts and surface so i l co l lec ted from 
a i f f e r en t areas adjacent to road's having various t r a f f i c 
d e n s i t i e s . Results indica te the concentrat ions highly dependent 
on t r a f f i c densi ty and dis tance from the road. 
Shakourali , i .A. and M.M. Nasral la (1986): Impact of 
Motor Vehicle Exhausts on the Cd and Pb Contents of 
Clover Plants Grown Around ugyptian Traff ic Roads. 
In tn . J . inv . dtud. Vol. 28, NQS. 2 / 3 , 157-161. 
Sodurlund e t a l . (1988) studied Cd and other metals in 
brown sea weed and aquat ic moss." The r e s u l t s indicate t ha t 
mining and indus t r i a l a c t i v i t i e s along r i v e r s are the main 
source of zn and e ther meta ls . The reasons for gradual increase 
in Cd content in fusus p lan t s are d iscussed . 
oodurlund, 3 . e t a l . (1988): Concentrations of Cd and 
other Metals in Fusus vesiculosus L and Fon t ina l i s 
ci^lecarlica Br. uur. From the Northern Bal t ic Sea and 
the Southern Bothnian Sea. Env. P o l l . Vol. 3, 197-212. 
.Vhitton and Shehata (l982) studied the metal influence 
of green algae to i n t e r p r e t i t s behaviour at mining s i t e s . 
Obvious e f fec ts with cu were increased t ox i c i t y in the presence 
of F-.^ . Likewise obvious e f fec t s with Cd were increased tox ic i ty 
in presence of Pb and decreased t ox i c i t y in presence of Ca, Fe 
or Zn. The lack of any influence of Ca or Cu tox i c i t y i s d iscu-
ssed . 
. .h i t ton , B.M. and F.H.A. Shehata (1982): Influence of Co, 
: . i , :u and Cd on the Blue-green Alga, Anacystis n idulans . 
-nv. P o l l . Vol. 27, No. 4, 275-281. 
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SUVJMARY 
Tne s t u ' i i e s p r o v i o e a u s e f u l c r i t e r i o n f o r t h e p n y t o -
t u x i c i t y e v a l u a t i o n of r o i l s c o n t a m i n a t e d by I n or Cci. The 
CO c e n t r a t i o n r a t i o of Cd and Pb i n l e a v e s to c o n c e n t r a t i o n 
r a ^ i o ir. st-Ti^ of v . a t i r h y a c i n t h was found a b o u t 1 : 1 . Gd .ind 
FD . 5 : - ^ I j t n a l a t c o n c e n t r a t i o n f o r g reen a l g a e . iV.etaJ c o n c e n -
t r - i t i o ' s ..'^re h i g i i e r in s e d i m e n t s t h a n i n p l a n t s from Mi le 
r i v e r . The use of w a t e r h y a c i n t h in m u n i c i p a l was t e w a t e r 
F'-atr..>_-n t a long w i t h o t h e r u s e s i s d i s c u s s e d . A t m o s p h e r i c cd 
c o n t r i b u t ' r a b o u t 20 to 6Q/. of the t o t a l p l a n t cd . The c e l l 
•• iv^sio: . f r e q u e n c y r e d u c e d and the n o . of chromosomal a b e r r a -
i^ > • -. i: c r - a s e d f o l l o w i n g combined t r e a t m e n t ' ^ I th cd and se . 
Cd j c j b n o t a p p e a r to be a c c u m u l a t i n g in s o i j . and p l a n t s n e a r 
tn3 t r a n s m i s s i o n t o w e r s . The growth of Lemna was i n h i b i t e d in 
p r o p o r t i o n to the ajTiount of cu or cd a b s o r b e d . The p h y s i o l o g y 
of pny t c p l c:n'.ctons was s i g n i f i c a n t l y a f f e c t e d by cd d u r i n g the 
e x p o n e n t i ? - ! g r o \ ' t h p h a s e . C o n c e n t r a t i o n s of Pb and Cd a r e 
h l . j n l y d e p e n d e n t on t r a f f i c d e n s i t y and d i s t a n c e from t h e r o a d . 
Fh- m i n i n g and i n d u s t r i a l a c t i v i t i e s a r e the main s o u r c e of Zn 
ano o t h e r m e t a l s in n o r t h B a l t i c Sea and t h e o b v i o u s e f f e c t s 
•••.i th cc in g r e e n a l g a e were I n c r e a s e d t o x i c i t y in p r e s e n c e of 
l e a J a n d J e c r e a s e d t o x i c i t y in p r e s e n c e of Ca, Fe o r Zn. 
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3.9 INTRODUCTION 
Th© papers p r e s e n t e d deal wi th heavy metal p o l l u t i o n of 
p l a n t s . The t o p i c s d i s c u s s e d are e f f e c t s of Zn on Be tu la seed, 
uptake of f o l i a r appl ied l e a d , heavy me ta l s in the l i c h e n , Pb 
t o x i c i t y to fung i , c e l l u l y t i c a c t i v i t y and r o o t biomass produc-
t i o n , uranium uptake by v e g e t a b l e s , metal r e s i s t a n c e of iSlaphina, 
s l a v i n i a na tans as scavenger of Cr, e f f e c t s of Cr on P- i^ t ia 
s t r a t i o t e s , and growth i n h i b i t i o n of green a lgae by N i . 
Bro/vn and *«ilkins ( l986) i n v e s t i g a t e d the e f f e c t s of 
i n c r e a s i n g zinc c o n c e n t r a t i o n on b i r ch seed . Germinat ion d e c r e -
ased wi th e l e v a t e d zinc l e v e l s and d i s t i n c t d i f f e r e n c e s were 
found for •/. age s u r v i v a l and growth. Rad ic l e e l o n g a t i o n was 
more adve r se ly a f f e c t e d than hypocotyl e x t e n s i o n . 
Brown, A'l.T. and D.A. Wilkins (1986) : The E f f e c t s of Zinc 
on Germina t ion , Surv iva l and Growth of Betu la Seed. Hnv. 
P o l l . Vo l . 4 1 , No. 1, 5 3 - 6 1 . 
J o l l a r d (1986) s tud i ed the f o l i a r uptake and r e d i s t r i -
bu t ion of Pb in r a d i s h , c a r r o t and f rench beans grown under 
g l a s s - h o u s e c o n d i t i o n s . In r a d i s h the movement of Pb occur red 
through i n t a c t and damaged c u t i c l e s to the swollen s to rage 
o rgan . In c a r r o t i t reached the lower p o r t i o n of the l e a f 
p e t i o l e by the end of the exper imen t . No movement of Pb in to 
pod or seed t i s s u e was d e t e c t e d in french beans . 
J o l l a r d , Q:,.Z. ( i986) : Glass-House Experiments on the Uptake 
of F o l i a r , app l i ed Pb . £nv. P o l l . V o l . 40, No. 2, 109-119. 
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Garty and Hagemeyer (1988) analysed Ni, Cr, Cu and Zn 
in the Lichen exposed to environmental influences in the region 
of a coal fired pov;er plant. The results show higher concentra-
tions of Cr in Lichen transplanted after the operation of the 
plant, uecrease in the zinc in the lichen exposed during the 
latter period is linked to the decrease in metal use as a 
constituent of foliar nutrients in agriculture. 
Garty, J. and J. Hagemeyer (1988): Heavy Metals In the 
Lichen Romalina duriaei Transplanted at Bilmonitoring 
Stations in the Region of a Coal-Fired Power Plant in 
Israel After 3 years of Ooeration. Wat. Air and Soil 
Poll. Vol. 38, Nos. 3/4, 311-323. 
Harris and 3irch (i988) studied the effect of Zeolite 
on Pb toxicity to fungi. The addition of 3/. clinoptilolite 
partially removed the inhibition in case of Aspergillus- niger 
and Botrytis cinerea and almost completely removed it for 
Fusarium culmorum. The Pb is adsorbed by the clinoptilolite 
.' iich reuucos the availability, and hence toxicity, of the 
metal to the fungi. 
Harris, J.a. and P. Birch (l988): The effect of Zeolite 
on tho Toxicity of Lead to Fungi, inv. Poll. Vol. 49, 
No. 3, 235-241. 
.<han and Frankland (1984) studied the activity of csllulos? 
decomposing fungi in agar medium as affected by metal toxicity. 
Cellulytic activity was inhibited by toxic metals in the soil 
environment. Cd and Pb reduced rhizosphere activity in terms 
of both root biomass production and activity of the cellulose 
decomposers. 
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Khan, J.H. and B. Frankland (l984): Cellulytic Activity 
and Aoot Biomass Production in some Metal-Contaminated Soils. 
inv. Poll. Vol. 33, No. 1, 63-74. 
Lakshmanan and Venkateswarlu (1988) s tud ied the uranium 
uptake by v e g e t a b l e s from s o i l and w a t e r . An i nc r ea se in the 
•J l ev3 l has Daen observed with an i n c r e a s e of U c o n t e n t in the 
i r r i g a t i o n water and not with s o i l uranium. The d e s c r i m i n a t i o n 
of J by d i f f e r e n t p a r t s of the r i c e (Oryza sa t iva ) i s i n d i c a t e d , 
the lov.'est c o n c e n t r a t i o n has been observed in g r a i n than in 
r o o t and stem. 
Lakshmanan A.rl. and K.S. Venkateswarlu ( l 9 8 8 ) : Uptake of 
Uranium by Vege t ab l e s and R i c e . VJat. Air and So i l P o l l . 
V o l . 38, Nos. 1/2, 151-155 . 
Leblanc (1982) determined the a b i l i t y of U.magna to 
develop r 3 s i s t a n c e to s e l e c t e d envi ronmenta l p o l l u t a n t s thurough 
p h y s i o l o g i c a l a d a p t a t i o n or th j s e l e c t i o n of g e n e t i c a l l y f i t 
o rgan i sms . The r e s u l t s i n d i c a t e t h a t daphnids pre-exposed to 
cu, pb or zn for 20 h had become s i g n i f i c a n t l y r e s i s t a n t to 
tox ic e f f e c t s of these m e t a l s . 
Leb l anc , G.A. (1982) : Labora to ry I n v e s t i g a t i o n i n t o the 
Jevelopment of R e s i s t a n c e of Daphnia magna ( S t r a u s ) to 
i nv i ronmen ta l P o l l u t a n t s cnv. P o l l . V o l . 27, No. 4 , 3C9-322. 
Sen and Mondal (1986) s tud ied the uptake of C r (VI ) , and 
i t s e f f a c t on changes in some b iochemica l c o n s t i t u e n t s in p l a n t s . 
Tha metal has l i t t l e t o x i c e f f e c t on the p l a n t , the senescence 
s t a r t e d a t about 2C ppm, though the p l a n t survived for 4 days 
even a t ICO ppm of Cr ( V I ) . 
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3 e n , M.K. and N.G. Mondal ( l 9 8 6 ) : S a l v i n i a n a t a n s - As 
t n e S c a v e n g e r of Chromium ( V I ) . In 3en (A .X . ) Ed. 2 n v i -
ronmeMtal Management and P l a n n i n g , 2 0 0 - 2 0 6 . 
Sen e t a l . (1987) s t u d i e d Cr u p t a k e and i t s e f f e c t s on 
some o i o c h e m i c a l p a r a m e t e r s in p i s t i a s t r a t i o t e s . A c c u m u l a t i o n 
of Jr o c c u r e d m a i n l y i n r o o t s . At 5 t o 10 ppm Cr (VI) p romoted 
s o n e s c 3 n c j of p i s t i a p l a n t s by d e c r e a s i n g c h l o r o p h y l l , p r o t e i n , 
nWA and M i l l a c t i v i t y e t c . 
Sen A. . \ . e t a l . ( 1 9 8 7 ) : S t u d i e s of Up take and Toxic 
i f f e c t s of Cr (Vl ) on P i s t i a s t r a t i o t e s » 
S p e n c e r and Ixlichols (1983) s t u d i e d n i c k e l i n h i b i t i o n 
of a l g a l growth by g rowing two s p e c i e s of g r e e n a l g a e in a Hi 
c o n t a i n i n g c n e m i c a l medium. Grov'/th r a t e s were i n v e r s e l y r e l a t e d 
to tn^ c a l c u l a t e d c o n c e n t r a t i o n of f r e e d i v a l e n t Ni and i n d e p e n -
d e n t of the t o t a l Ni in s o l u t i o n . 
S p e n c e r , D . F . and L . H . N i c h o l s ( 1 9 8 3 ) : F r e e N i c k e l Ion 
I n h i b i t e s Growth of Two S p e c i e s of Green A l g a e . Env. P o l l . 
V o l . 3 1 , No. 2 , 9 7 - 1 0 4 . 
SUMMARY 
The studies reveal that germination in brich seed 
decreased with elevated Zn levels. Pb reached the lower portion 
of tna leaf petiole in carrot and its movement in radish occured 
t'lrcugn intact and dangered cuticles to the swollen storage 
orj^^n. Higher concentration of Cr was found in Lichen trans-
plantao after the operation of a coal power plant. The Pb is 
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adsorbs-^  by the cl inoptilol ite which reduces the availability, 
anJ h.'ncs toxicity, of the metal to the fungi. Cellulytic 
activity was inhibited by toxic metals in the soil environment. 
The lo.vest concentration of uranium in rice has been observed 
in grein taan in root and stem. Daphnids pre-exposed to Ou, 
Pb 01 ^n for 2C hour has become significantly re'=;istant to 
toxic effects of these metals. The senescence started at 
about 2C ppm, though the plant (S. natans)survived for four 
days even at 100 ppm of Cr(VI) and accumulation of Cr in Pistia. 
str. tiotes occured mainly in roots and algal growth rates were 
inversely related to the calculated concentration of free diva-
lent Ni and independent of the total Ni in solution. 
3.10 INTRODUCTION 
The papers presented deal with nitrogen pollution studies.. 
The topics discussed are nitrogen compounds in crop production, 
threats of the 'N' cycle, Nitrate and water supplies, 'ammonia 
effects of fish and micro-invertebrate, design facilities for 
nitrification, biological denitrification, removal of nutrients, 
ammonia emission from grassland and livestock, N and P pollution 
in soils, sorption of Po^ species, limes and red muds in phos-
phorus re.noval, and phosphorus removal during wastewater treatment. 
Byerly (1986) discusses the importance of nitrogen 
fertilizers n^ crop plants. Research to provide systems for 
more efficient use of fertilizer N is needed both on grounds of 
economy ano to Tinimise the accumulation of N from fertiliz?r in 
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oar vvatars, and, as n i t r a t e , in our feed , forage and food p l a n t s . 
Byerly , T.C. (1986) : Ni t rogen Compounds Used In Crop 
P rodac t i on . In S inger (S.F) ud . Global e f f e c t s of i:nv. P o l l . 
1C4-1C9. 
Commoner (1968) d i s c u s s e s th^ severe s t r e s s of n a t u r a l 
n i t rog3n cycle due to i n t e n s i f i e d a p p l i c a t i o n of n i t r o g e n o u s 
f ^ r t i l i z a r s . Increased e u t r o p h i c a t i o n and dangerous ly h i j h 
n i t r ^ t : l e v e l s in v e g e t a b l e foods are the r e s u l t s of inorgan ic 
\' f e r t i l i z e r u s e s . Ni t rogen oxides from automobile exhaus t s 
a l so r - p r e s e n t impor tan t s t r e s s on the N c y c l e . 
Comrrioner, 3 . (1968) : Threa t s of the I n t e g r i t y of t h e 
N i t rogen Cycle: Ni t rogen Compounds in S o i l . V^ater 
Atmosphere and P r e c i p i t a t i o n in S inger ( S . F . ) Hd. Global 
£ f f e c t s of i n v . P o l l . 67 -95 . 
Cro l l and fiayes (1983) d i s c u s s the r i s i n g l e v e l s of 
n i t r a t e c o n c e n t r a t i o n s in U.K. v /a te r s . The source being a r ab l e 
a g r i c u l t u r e leocning n i t r a t e from s o i l s in to both su r face and 
grcunc v ; a t e r s . .'Arrangements have been made to blend high and 
low n i t r a t e vvaters for ma in t a in ing the n i t r a t e l e v e l s i in pub l i c 
wat.^r s u p o l i e s . 
C r o l l , B. and C.R. Hayes (1988) : N i t r a t e And /v'ater Suppl ies 
In United Kingdom. ilnv. P o l l . Vo l . 50 , Nos. l / 2 , 16'^-167. 
Hermanutz e t a l . ( l987) e v a l u a t e d ammonia e f f e c t s in 
four exper imen ta l s t reams on four m i c r o i n v e r t e b r a t e s and s ix 
fisp. s p e c i e s . Ca l cu l a t ed un ionised ammonia c o n c e n t r a t i o n s 
v a r i e o d a i l y and s e a s ^ o n a l l y according to PH and temp, changes . 
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Harmanutz, rt.C e t a l . (1987) : Ammonia e f f e c t s On 
V . i c r o i n v e r t e r b a t e s And F i sh In Outdoor Exper imental 
S t rean .s . i n v . P o l l . V o l . 47 , No. 4 , 249-283 . 
Kashinkuntl, e t a l . (1988) d i s c u s s the importance of 
n i t r i f i c a t i o n in v»fastewater management programs. The des ign 
f a c i l i t i e s of R3C c o n s i s t i n g of a s e r i e s of r e a c t o r s are 
d i s c u s s e d . The r o t a t i o n of d i s c s he lps in a e r a t i n g the was t e -
v.ater and a l so he lps in con t ac t i ng the microbes with the was te -
'.vaters r e s u l t i n g in the a b s t r a c t i o n of s u b s t r a t e . 
iCashinkunti , R.O. e t a l . (1988) ; Design F a c i l i t i e s For 
N i t r i f i c a t i o n in RBC. 3rd. Nat . Gonv. cnv. Engs. And 
Semi. i n v . Mangm. H i l l Regns. Sgr • , 4 pages . 
Nyamapfene and Mtetwa (1987) d e s c r i b e the e s t a b l i s h m e n t 
and des ign of a scheme to d e n i t r i f y i n d u s t r i a l e f f l u e n t to 
l e v e l s w i t h i n the r e g u l a t o r y l i m i t s . The scheme c o n s i s t s of 
th ree impounding r e s e r v o i r s in which e f f l u e n t undergoes b i o l o -
g i c a l d e n i t r i f i c a t i o n . The N c o n t e n t of the e f f l u e n t i s w i th in 
the r e g u l a t o r y l i m i t by the time i t e n t e r s the main r i v e r system. 
Nyamapfene, K..V.. and E.G. Mtetwa ( l 9 8 7 ) : B i o l o g i c a l 
J e n i t r i f i c a t i o n Of a Highly Ni t rogenous I n d u s t r i a l 
E f f l u e n t : A Case otudy In Zimbabwe, Env. P o l l . Vo l . 44, 
No. 2 , 119-126. 
P r a s h a n t i e t a l . (1988) i n v e s t i g a t e d the p o t e n t i a l of 
a c t i v a t e d ulgae in removing o r g a n i c s and i n o r g a n i c s from was te -
water in a bench sca l e o x i d a t i o n .d i tched model in the l a b o r a t o r y . 
Tivj S;jecific goals were wastewater t r e a t m e n t e v a l u a t i o n , n i t r i f i -
c a t i o n achi ivem' in t , b i o l o g i c a l pa ramete r s r e l a t i o n s h i p and 
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e f f i u 3 n t q u a l i t y and s l u d g e p r o p e r t y d e t e r m i n a t i o n and i d e n t i -
f i c a t i o n of a l g a l p o l l u t i o n . 
P r a s h a n t i , N. e t a l . ( 1 9 8 8 ) : B i o l o g i c a l 'A'astewater 
T r e a t s . - n t 3y A c t i v a t e d A l g a e : Removal Of N u t r i e n t s . 
I r d N a t . Conv. Env . unQs* ^^ nd Semi , t n v . Mangm. M i l l 
. i e g n s . o g r . 11 p a g e s . 
.-Lynen e t a l . (1987) d e t e r m i n e d e m i s s i o n s of ammonia 
from u r i n e , dung , s l u r r y , and f e r t i l i z e r s u s i n g a sys t em of 
v.ina t u n n e l s 1 m a r e a e a c h . e m i s s i o n s from g r a z e d swards v;ere 
d e t e r m i n e d u s i n g a n i i c r o m e t e o r o l o g i c a l mass b a l a n c e m e t h o d . An 
i n v e r . l o r y f o r ammonia e m i s s i o n s has been c a l c u l a t e d fo r g r a s s 
lan-i and l i v e s t c c k p r o d u c t i o n from t h e r e s u l t s o b t a i n e d . 
r iyden, J . C . e t a l . ( 1 9 8 7 ) : Ammonia Amiss ion From G r a s s -
l a n d Mnd L i v e s t o c k P r o d u c t i o n Sys tems in The U.K. lEnv. 
P o l l . V o l . 4 8 , No. 3 , 1 7 3 - 1 8 4 . 
S h r i v a s t a v a e t a l . (1988) e v a l u a t e d the n a t u r e and e x t e n t 
of •'^  and P movemont in l a k e s o i l sa;-nples in J a i p u r . A c o m p a r i s o n 
of d a t a c o l l e c t e d d u r i n g t h e s e i n v e s t i g a t i o n s i n d i c a t e a h igh 
c o n t a m i n a t i o n of c i t y sewage w i t h N and P c o n t a i n i n g p o l l u t a n t s . 
. j h r i v r ^ s t a v a , V . 3 . e t a l . ( 1 9 8 8 ) : N i t r o g e n And P h o s p h o r u s 
P o l l u t i o n In J o i i s B e n e a t h The J a l m a h a l Lake of J a i p u r C i t y 
I n a . J . i n v . H l t h . V o l . 30 , No. 2 , 1 0 4 - 1 1 5 . 
T a r e ( l 9 8 0 ) d i s c u s s e s t he t h e o r e t i c a l b a s i s f o r p h o s p h a t e 
s . e c i e s s o r p t i o n on a c t i v a t e d aluifnina and t o d e v e l o p r e l a t i o n -
s h i p betv.'een CM i o n s c o n s u m p t i o n and the s o r p t i o n of the p h o s -
ph^ tv s c j c i ' i s . I t i s c o n c l u d e d ti^.at by m e a s u r i n g the PH on 
o n l y a l j m i n a , o n l y p h o s p h a t e , and a l u m i n a and o h o s o h a t e in 
: 425 : 
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aqueous s o l u t i o n s , i t i s p o s s i b l e to e s t i m a t e PO^ s o r p t i o n on 
the a c t i v a t - ^ d a l u m i n a . 
T a r e , V. ( i 9 8 0 ) : S o r p t i o n of PO^ S o e c i e s On To 
A c t i v a t e d Alumina 6 t h N a t . Conv. Hnv. £ n g g . 
J a l c u t t a , 5 6 - 7 0 . 
. 'eaver and n i t c h i e (1987) s t u d i e d u s a g e of l i m e s and 
r e d muas to remove p h o s p h o r u s from p i g g e r y e f f l u e n t . Lime 
b^.sed amenJmends were more e f f e c t i v e t h a n t h e r e d muds when 
compared a t t he same l i q u i d : s o l i d r a t i o s . K i l n d u s t was the 
c h e a p e s t smendment t e s t e d doi-.n to 2 mg l i t r e " and h y d r a t e d 
l ime '.as a o l e to c l a r i f y and f l o c c u l a t e t he e f f l u e n t to 1 mg 
l i t r i t i i i n 6C t p i n u t e s . 
. ' . e ave i , u..:.. and G . 3 . P . R i t c h i e ( 1 9 8 7 ) : The Z f f e c t i v e n e s s 
Of Lime based Amendments and i^auxi te R e s i d u e s At t^emov ing 
P h o s p h o r u s From P i g g e r y i f f l u e n t . t inv. P o l l * V o l . 4 6 , 
. 0 . ? , 1 6 3 - 1 7 5 . 
/eoman ez a i . (19Sd) d i s c u s s e s the c h e m i c a l r emova l of 
p h o s p h o r u s i n v o l v i n g the a d d i t i o n of Ca, Fe and Al s a l t s t o 
a c h i e v e p n o s p h c r u s p p t . by v a r i o u s m e c h a n i s m s . The n a t u r e of 
e x c e l s ' j i o l o j i c ^ i ohcsphorur . r3moval in a c t i v a t e d s l u d g e v a s t e -
v.ater t r e a t m e n t p l a n t s i s a l s o e v a l u a t e d , c o n s i d e r i n g v a r i o u s 
c p e r a t i n . j p a r a m e t e r s , b a c t e r i o l o g y and p r o c e s s d e s i g n ^ . 
/ i o m a n , S. e l a l . ( i 9 8 8 ) : Tne Removal Of P h o s p h o r u s 
D u r i n g w a s t e w a t e r T r e a t m e n t . A Rev iew. Znv. P o l l ' V o l . 4 9 , 
J o . 3 , 1 8 3 - 2 3 3 . 
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SUMJAARY 
Th<i s t u d i e s r e v e a l t h a t e f f i c i e n t use of f e r t i l i z e r N 
i s need?a on grounds of economy and to minimise the accumula t ion 
of ;j from f e r t i l i z e r in our waters and as n i t r a t e in our f02d, 
forc-ige anc food p l a n t s . Ni t rogen oxides from automobile exhaus t s 
a l s c r o o r e s e n t impor tan t s t r e s s on the N c y c l e . Blending of 
hiigh 3r\J iovv n i t r a t e wa te r s are made fo r ma in t a in ing the NOg 
l e v e l s in oub l ic water s u p p l i e s . Ammonia c o n c e n t r a t i o n s in 
f i s h and m i c r o i n v e r t e b r a t e s va r i ed d a i l y and season ly accord ing 
to ?H and temperature changes . The des ign f a c i l i t i e s of RBC 
co ' - i s i s t io j of a s e r i e s of r e a c t o r s and d e n i t r i f i c a t i o n scheme 
by impc'jn.:i;.j resorv /o i r s are c i s c u s s e d . Algae p o t e n t i a l in 
rernc;ing o rgan ics and i n o r g a n i c s from was tewater in a bench sca le 
o x i a a t i o n d i t ched model i s i n v e s t i g a t e d and an inven to ry for 
has 
am.T.oni'"^' e:,.ission£/been calcula-ted for grassland and livestock 
production. A high contamination of city sewage with 'A and P 
co-^ .^tainir,j pollutants is indicated in lake soil samples in 
Jaipur. 3y measuring the PH on only alumina, only PO^, and 
alumina ann phosohate in aqueous solutions, it is possibl? to 
- 3 
e s t ima t e PQ'^ s o r p t i o n on the a c t i v a t e d a lumina . Limebased 
amenurr-^nt-: were more e f f e c t i v e than the red muds and k i l n dus t 
was the cheapes t amendment in removing P from p iggery e f f l u e n t 
anJ tne c:.:-mical removal of phosphorus invo lv ing the a d d i t i o n 
of Za, Fe enti Al s a l t s to achieve phosphorus p r e c i p i t a t i o n by 
v a r i o u s ,ncchanisms i s d i s c u s s e d . 
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3.11 INTRODUCTION 
The papers presented deal with impact assessment and 
pollution studies. The topics discussed include toxicity 
changes of chemicals, mass balance, carrying capacity and 
growth of exploited populations, forest floor and water quality 
changes, submerged macrophytic vegetation and eutrophication, 
ecology of Plumatella emerqinata. fungi from polluted water and 
toxicity, accumulation and clearance of aromatic hydrocarbons. 
Jutka and Kwan (i982) discuss four microbiological acute 
toxicity screening test methods using solutions of mixed toxic 
chemicals. each toxicity screening test apneared to have its 
own sensitivity pattern and it is unwise-ito assess the presence 
of toxicants by a single species test. ' 
Jutka, B.J. and K.K. Kwan (1982): Application of Four 
Bacterial Screening Procedures to Assess Changes in the 
Toxicity of Chemicals in Mixtures. Env. P Q H . Vol. 29, 
No. 2, 125-134. 
Jensen (1984) discusses the usefulness of population 
models for assessment of environmental impacts. Surplus 
production models have been applied for both fishery and environ-
mental impact assessment with three different modes of action. 
Jensen, A.L. (i984): Assessing Environmental Impacts on 
Mass Balance, Carrying Capacity and Growth of Exploited 
Populations. Env. Poll. Vol. 36, No. 2, 133-145. 
McClurkin et al. (1987) report the effects of timber 
cutting floor, sediment movement and chemical quality of per-
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colating water from pine plantation on fragile soils. Forest 
floor on clear cut plots was reduced to near the minimum regai 
ded as necessary for site protection within two years. 
.VxClurkin, D.C. et al. (1987): Changes in Forest Floor 
and „ater Quality Following Thinning and Clear Cutting 
of 2C years old pine. J. Env« Qual. Vol. 16, No.' 3, 
237-241. 
Purohit and Singh (1985) studied relationship bet. en 
productivity of submerged macrophytes and Lake eutrophicatio;.. 
The productivity per unit area of the submerged community in 
study lakes increased with increasing eutrophication. The level 
of eutrophication increased with the increased catchment popu-
1 a tion s ize. 
Purohit, ft. and S.P. Singh (1985): Submerged Macrophytic 
Vegetation in Relation to iutrophication Level in Kumaon 
Himalaya. 3nv. Poll. Vol. 39, No. 2, 161-173. 
Shrivastava and Rao (1985) studied the association of 
Plumatella emerqinata from filter of water works with various 
plant species. The luxuriant growth may cause obstruction in 
the water supplies and problems of bad odour as it allows the 
growth of various algal species on its zoarium and also acts 
as host tor various aquatic invertebrates. 
Shrivastava, P. and K.S. Rao (1985): Ecology of Plumatella 
imerginata (uctoprocta: Phylactolacmata) in the Surface 
A'aters of M.P. .Vith a Note on its Occurrence in the 
;'rotjcted ./ater Works of Bhopal (India). Snv. Poll. Vol. 39, 
:.'o. 2, 123-130. 
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ran and Lim (1984) studied r.he mycoflora of two sites 
alo:.:j a river. The dissolved oxygen content, 4-h permanganate 
demand and 30D of the river water showed both sites to be 
organically enriched but each to a different extent. Pollution 
at one site was attributed to industrial wastes. 
Tan, T.i<:. aao 3. Lim (1984): A Comparison of Fungi from 
Polluted water, anv. Poll. Vol. 35, No. 1, 57-65. 
Trucco et al. (1983) stud led the effect of five aromatic 
hycrocarbons on the zooplankton, Uaphnia pulex. Naphthalene 
accumulation was greatest, about 11 thousand times from algal 
food, './nile benzo (a) anthracene and benzo (a) pyrene accumu-
lated more from the water, about one and three thousand times, 
respectively. Benzene was least accumulated. 
Trucco, .^i.G. et al. (1983): Toxicity, Accumulation and 
Clearance of Aromatic Hydrocarbons in Daphnia pulex. 
inv. Poll. Vol. 31, No. 3, 191-202. 
SUMMARY 
The studies reveal that it is unwise to assess the 
presence of toxicants by a single species test. Surplus 
production models have been applied for both fishery and 
environmental impact assessment. Forest floor on clearcut 
plots was raduc-ed to minimum necessary for site protection within 
two years. The productivity of submerged macrophytic community 
increased .'.ith increasing eutrophication. Plumatella emerginatta 
-Ulov'.s trie grcvth of various alga], species on its zoarium and also 
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a c t s as a hos t for v a r i o u s aqua t i c i n v e r t e b r a t e s . Mycoflora 
of two s i t e s along a r i v e r and e f f e c t s of aromat ic hydrocarbons 
on the 7.oopIankton are d i s c u s s e d . 
3.12 INTRODUCTION 
The papers p r e s e n t e d dea l with s t u d i e s r e l a t i n g to chemical 
p o l l u t i o n of p l a n t s . The impor tan t t o p i c s d i s cus sed are p e s t i -
c ide t o x i c i t y , di.-|uat up t ake , pen tach lo ropheno l e f f e c t s , b i o -
c o n c e n t r a t i o n by the b lue , green a l g a e , phyto t o x i c o l o g i c a l 
e f f e c t s on h igher p l a n t s , p h o t o s y n t h e s i s i n h i b i t i o n in marine 
d ia toms , PCB uptake and t r a n s l a t i o n , i n t e r a c t i o n with blue green 
a l g a e , a i r borne p o l l u t a n t accumulat ion in v a r i o u s p l a n t s and 
OLiT induced n e u r o s e c r e t o r y a c t i v i t y in banana. 
4^1mar e t a l . (1988) s tud ied p e s t i c i d e t o x i c i t y to p l a n t s 
under d i f f e r e n t water t empera tu res under l a b o r a t o r y c o n d i t i o n s . 
The th iobenca rb was l e s s tox ic for the s p e c i e s under ^tudy a t 
15 , 22 and 29 C as compared to c a r b a r y l and T r i c h l o r f o n . 
Almar, M.M. e t a l . (1988) : In f luence of Temperature on 
Severa l P e s t i c i d e s T o x i c i t y to Melanopsis dufour i Under 
Labora to ry C o n d i t i o n s . J . cnv. B i o l . V o l . 9 , No. 2, 183-190. 
Fronda and Kendrick (1985) s t u d i e d c u l t u r e s of four pond-
dv.el l ing fungi under v a r i o u s l e v e l s of the aqua t i c h e r b i c i d e , 
d i q u a t d ib romide . Three of the fungi absorbed d i q u a t and t h e i r 
groi. th was s i g n i f i c a n t l y i n h i b i t e d . 
F ronaa , H. and B. Kendrick (1985) : Uptake of Diquat by Four 
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Aero-Aquatic Hyphomycetes. £nv. P o l l . Vol. 37, No. 3, 
229-244. 
Huber e t a l . (1982) studied the photosynthet ic O^-pro-
duction inh ib i t ion of p lan t s by pentachlorophenol. Addition 
of i t to the cu l t i va t i on medium decreased the chlorophyll 
content s i g n i f i c a n t l y . The r e s u l t s demonstrated a s i m i l a r i t y 
in the responsiveness of p lan ts and animals to pentachloro-
phenol. 
.iuoer, ... at al • ( i982) : e f fec ts of Pentachlorophenol on 
the r.etabolism of the Aquatic Macrophyte Lemna minor L. 
£nv. P o l l . Vol. 29, No. 3, 215-223. 
Lai e t a l . (1987) studied the accumulation pa t t e rns of 
DDT and other i n sec t i c ides by blue green a lgae . Amounts of 
DDT metabol i tes detected in the organisms were dependent on the 
concentrat ion of t reatment . DDT was the major and DDE minor 
metabo l i t e . The organisms were not able to metabolise the 
organophosphorus i n s e c t i c i d e s , f en i t ro th ion and chlorpy?i fos , 
Lai , 3 . e t a l . (1987): Bioconcentration and Metabolism 
of DDT, Feni t ro th ion and Chlorpyrifos by the Blue;-Green 
Algae Anabaena sp. and Aulosira f e r t i l i s s i m a . Env. P o l l . 
Vol. 46, No. 3, 187-196. 
Lokke and Rasmussen (1983) studied uptake and phytotoxic 
e f fec ts of uEHP and D3P by folia,r app l ica t ion en s inasp is alb, 
3rass ica napus and Achil lea mil lefol ium. DEHP caused n o 
visible effects whereas DBP caused chlorosis on the leaves of 
sinaspis and Brassica in Lab. experiments. 
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Lokke, H. and L. Rasmussen (1983) : P h y t o t o x i c o l o g i c a l 
E f f e c t s of Ui (2-i£thyl Hexyl ) - P t h a l a t e (DEHP) and D i - n -
B u t y l - P h t h a l a t e (DBP) on Higher P l a n t s in Labora to ry and 
F i e l d Exper iments , cnv . P o l l . . Vo l . 32, No. 3 , 179-199. 
Michae les e t a l . (1982) s tud ied p h o t o s y n t h e t i c i n h i b i t i o n 
14 
in marine diatoms by PcB. Inhibition of C uptake per culture 
was caused both by reduced photosynthesis per cell and by fewer 
14 
C fixing, viable cells in treated than in control cultures. 
Michaeles, R,A, et al. (1982): Polychloronated Biphenyls(PC3) 
Inhibit Photosynthesis per cell in the Marine Diatom, 
Thalassiosira Psendonena. £nv. Poll. Vol. 27, No. 1, 9-14. 
Mrozek et al. (1982) studied the role of spartina in the 
movement of chlorinated hydrocarbons. Findings demonstrate that 
14 
spartina accumulates C radioactivity from sand and organic mud 
14 
soil systems treated with C-PcBs. It ^Iso demonstrated that 
congeners of Apoclor 1254 are present in spartina stem and root 
extracts. 
Mrozek, 3. et al. (i982): Polychlorinated Bi-Phenyl Uptake 
and Translation by Spartina arteniflora Loisel. '.Vat. Air 
and Soil Poll. Vol. 17, No. 1, 3-15. 
Tandon et al. (1988) studied the impact of two insectici-
des on blue-green algae. Both the insecticides considerably 
14 lowered S uptake and nitrogenase activities in Aulosira. 
Nitrogen fixation was unaffected in Anabaena as the ethylene 
produced were equal to, or above, control levels. 
Tandon, R.S. (1988): Interaction of Endosulfan and 
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.V.alathion w i t h B l u e - g r e e n Algae Anabaena and A u l o s i r a 
f :? r t i I i s s ima . i n v . P o l l . V o l . 5 2 , No. 1 , 1 - 9 . 
Thomas e t a l . ( l 9 8 4 ) a n a l y s e d v e g e t a t i o n and raw humus 
samples from an i n d u s t r i a l a r e a f o r PAH, c h l o r i n a t e d h y d r o c a r b o n s 
and heavy m e t a l s . The r e s u l t s i n d i c a t e v a r i o u s a c c u m u l a t i o n 
p a t t e r n s r e l a t e d t o u p t a k e r a t e and s u r f a c e o f i n d i v i d u a l s p e c i e s 
as w e l l as t o t he p h y s i c o c h e m i c a l p r o p e r t i e s of t he i n d i v i d u a l 
p o l l u t a n t s . 
Thomas, ... e t a l . ( 1 9 8 4 ) : A c c u m u l a t i o n of A i r b o r n e 
P o l l u t a n t s (PAH- C h l o r i n a t e d H y d r o c a r b o n s , Heavy M e t a l s ) 
in V a r i o u s P l a n t S p e c i e s and Humus. Env . P o l l . V o l . 3 6 , 
:. 'o. 4 , 2 9 5 - 3 1 0 . 
T r i p a t h i (1982) s t u d i e d the e f f e c t of DIJT on t he p r o t o -
c e r e b r a l n e u r o s e c r e t o r y c e l l s of t h e B a n a n a . DDT i n d u c e d a 
s i g n i f i c a n t i n c r e a s e i n n e u r o s e c r e t o r y c e l l vo lume , n u c l e a r 
v o l u m e , and n u c l e a r c y t o p l a s m i c r a t i o , t h u s i n c r e a s i n g t he 
c e l l u l a r . . c t i v i t y . 
I r i p a t h i , A-.-L. ( i 9 8 2 ) : uDT Induced N e u r o s e c r e t o r y A c t i v i t y 
in L 'diopo- i \us L o n g i c o l l i s O l i v i e r . Env . P o l l . V o l . 2 8 , 
:, 'o. 2 , 7 7 - 8 0 . 
SUMMARY 
The studies reveal that thiobencarb was less toxic as 
compared to carbyl and trichlorfon and the growth of fungi was 
inhibited by diquat dibromide absorotion. A similarity was 
demonstrated in responsiveness of plants and animals to penta-
chiorophencl. The organisms were not able to metabolise the 
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organophosphorus insecticides, fenitrothion and chlorpyrifos. 
j£HF causea no visible effects whereas DBP caused chlorosis on 
th3 leavos of sinaspis and brassitca in Lab. experiments. Inhi-
bition of 2 uptake per culture was caused both by reduced 
14 
photosyntn>isis per c e l l and by fewer C f i x i n g , v i a b l e c e l l s 
in t r e a t e o t".an in c o n t r o l c u l t u r e s and s p a r t i n a accumulates 
C - r a d i o a c t i v i t y from sand and o rgan ic mud s o i l systems 
14 / 
t r e a t e d wi th C - Pc3s . cndosul fan and Mala th ion ( i n s e c t i -
ci ' -es) c o n s i d e r a b l y lov;ered C uptake and n i t r o g e n a s e a c t i v i t i e s 
m M u l o s i i a . Vege t a t i on an'' raw humus samples were analysed 
for i-A'.l, cn lor ina t t jd hydrocarbons and heavy meta l s from an 
i n d u s t r i a l area and DOT induced a s i g n i f i c a n t i n c r e a s e in 
neuros ' icr . ' tory c e l l s of the banana. 
3 .13 INTRODUCTION 
Th''^  papers p r e sen t ed aea l with p l a n t uptake s t u d i e d . 
Th'd t o p i c s d i scussed are t r a c e meta l s in the f o r e s t f l o o r , 
u p t a . o of t r i t i a t e d water vapour by bean l e a v e s , f o l i a g e f e r t i -
l i z a t i o n , car exhaus t e f f e c t on po l l en g e r m i n a t i o n , Bhopal g a s -
t r a g e d y , e v a p o t r a n s p i r a t i o n , and heavy metal con tamina t ion of 
r o a d s i a e s o i l s . 
F r i e d l a n d e t a l . (1986) a s sessed c u r r n e t l e v e l s of t r a c e 
meta l s in the f o r e s t f l o o r . D i f f e r ences in metal and o rgan ic 
ma t t e r c o n c e n t r a t i o n s and amounts among f o r e s t types were a t t r i -
buted to geographic l o c a t i o n of s p e c i f i c f o r e s t types r a t h e r 
tnan to d i r e c t b i o t i c i n f l u e n c e . Regional v a r i a t i o n was not 
i n d i c a t i v e of a tmospher ic d e p o s i t i o n excep t near p o i n t sources 
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of p o l l u t i o n . 
F r i e d l a n d , A . J . e t a l . (1986) : Z inc , Cu, Ni and Cd in the 
F o r e s t Floor in the North Eas t e rn Uni ted S t a t e s ; Wat. Air 
and So i l P o l l . Vo l . 29 , No. 3, 233-243 . 
Garland and Cox ( l982) s tud ied the exposure of bean 
l e a v e s to t r i t i a t e d water vapor HTO. The r e s u l t s are in good 
agreement witn a model proposed by B e l o t , who assumed the HTO 
exch-mge i s c o n t r o l l e d by the r a t e of d i f f u s i o n of the vapor 
ttircugh the boundary l a y e r of the l ea f and the s tomata , and 
t h a t the r e s i s t a n c e for HTC and for wa te r vapor are e q i a l . 
Gar land , J .A. and L.C. Cox ( i 9 8 2 ) : Uptake of T r i t i a t e d 
-a te r Vapor by Bean Leaves . Vat. Air and S o i l . P o l l . 
Vo l . 17, 207-212. 
Halasi-Kun (1980) d i s c u s s e s the u s e f u l n e s s of a new 
compound f i n e l y powdered d o l o m i t e - a s a l e a f f e r t i l i z e r developed 
in Hungry- .»hile i t may not r e p l a c e a l l of the o t h e r commercial 
p r e p a r a t i o n s , i t shows g r e a t promise as an economical and e c o l o -
g i c a l l y safe leaf f e r t i l i z e r . 
Halas i -Kun, G . J . ( i 9 8 0 ) : F o l i a g e F e r t i l i z a t i o n : N e w e s t Trends . 
Columbia Uni* Semi. P o l l , and Wat. .Heso., 153-157. 
rCrishnayya and Bedi ( l986) s t ud i ed the e f f e c t of ca r 
exhaus t l ead p o l l u t i o n on p o l l e n ge rmina t ion and seed v i a b i l i t y 
of two roads ide weeds. With i n c r e a s i n g d i s t a n c e from the highway 
ge rmina t ion and seed v i a b i l i t y improved. Their dec rease was 
d i r e c t l y p r o p o r t i o n a l to the amount of l ead accumulated in the 
p l a n t s . 
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.Crishnayya, N.3.R. and 3. J. Bsdi (i986): Effect of 
Automobile Lead Pollution on Cassia tora L. and Cassia 
occio-ntalis I., inv. Poll- Vol. 40, 221-226. 
Sawidis (1988) measured gamma-radioactivity of a wide 
variety of plant samples.Measurements showed that radioactivity 
in plants depended on the area of surface exposed, the develop-
ment season of the plants, and on the external morphology of 
their above ground parts. 
Sawidis, T. (1988): Uptake of Radionuclides by Plants 
after the Chernobyl Accident. £nv. Poll. Vol. 50, No. 4, 
317-324. 
Singh and Ghosh (l987) studied various aspects of toxic 
gas leakage from Union Carbide Plant at Bhopal, India. The 
physicochemical properties of deadly methylisocyanate and its 
biological activity, the probable causes and the role of mete-
orology and topography with regard to dispersion process as well 
as effect of gas on animals, plants and humans are discussed. 
Singh, M.P. and S. Ghosh (1987): Bhopal Gas Tragedy: 
//.odel Simulation of the Dispersion Scenario. J. Haz. Mat. 
Vol. 17, N'o. 1, 01-22. 
Van (l980) describes the role of transpiration in the 
life of the plant. The great interest of agriculturists in 
knowing the water used by plants, best methods of irrigation 
and to assure maximum production with a minimum of water use 
are discussed. 
Van, T.c.A. (1980): £vapotranspiration. Columbia Uni. 
Semi. 5er. Vol. 13, part I, 161-171. 
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Vassoglou e t a l . (1987) s tud i ed the a i r b o r n e contamina t ion 
of rccvjside s o i l s i t h Pb, CJ, Zn and N i . High l e v e l s of Pb wer^ 
foun.i in upper C-5 cm s o i l l a y e r along roads with heavy t r a f f i c 
l o a d s . The co i c e n t r a t i o n decreased with d i s t a n c e from the road 
an ' ' rop, • i tc e background l eve l a t about 50 m. S o i l s were al<50 
?nric!i"d i t n Cd aviti Zn but no evidence of Ni con tamina t ion was 
o b t a i n e d . 
/ a s soT lou , N. 9 t a l . (1987) : Heavy Metal Contaminat ion 
of . loadside S o i l s in the G r e a t e r Athens Area. 2nv. P o l l * 
V o l . 47, Uo. 4 , 291-304. 
SU \^MARY 
The s t u d i e s r e v e a l e d t h a t d i f f e r e n c e s in metal c o n c e n t r a -
t i o n s were a t t r i b u t e d to geographic l o c a t i o n s of s p e c i f i c f o r e s t 
types r a t r . e r t 'lan to d i r e c t b i o t i c i n f l u e n c e . HTO exchange is 
c o n t r o l l e a by the r a t e of d i f f u s i o n of the vapor through the 
boundary l a y e r of the l e a f and the s toma ta . F i n e l y pov^dered 
dolomite shoves g r e a t promise as an economical and e c o l o g i c a l l y 
safe l e a f f e r t i l i z e r . P o l l e n ge rmina t ion and seed v i a b i l i t y 
,';as d i r j c t l y p r o p o r t i o n a l to the amount of Pb accumulated in the 
p l a n t s , n a d i o a c t i v i t y in p l a n t s depended on the a r e a of surface 
exposed, the development season of the p l a n t s , and on the e x t e r n a l 
riorpni. lo-jy and topography alongwith the e f f e c t of gas on an imals , 
p l a n t s and humans in Bhopal gas t r agedy and the r o l e of t r a n s p i -
r a t i o n in the l i f e of a p l a n t are d i s c u s s e d . High l e v e l s of Pb 
'..ere found in upper 0-5 cm s o i l l a y e r a long roads with heavy 
t r a f f i c loads but the c o n c e n t r a t i o n decreased with d i s t a n c e from 
thj roa.: anc dropped to a backgro-und l e v e l a t about 50 m e t r e s . 
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3.14 INTRODUCTION 
The papers p r e sen t ed deal with p l a n t p o l l u t i o n s t u r ' i e s . 
fhe t o p i c - d s i cussed are e f f e c t s of saw d u s t , crude o i l , mine 
t a i l i n g a f f l u e n t , t r i c h l o r o e t h y l e n e , d i s t i l l e r y waste and ammonia 
anj e t h y l e n e oxide on p l a n t s . 
Akpata (1987) t e s t e d four fungi for spore ge rmina t ion in 
- I ' lecus fia.-ciust e x t r a c t of d i f f e r e n t hard wood s p e c i e s . E x t r a c t s 
of A'titravjync: c i l i o t a were i n h i b i t o r y to spore ge rmina t ion e s p e -
c i a l l y a t h igher c o n c e n t r a t i o n s . The r e s u l t s sugges t t h a t saw 
u u s t p o l l u t i o n causes enr ichment of the lagoon, thereby enhancing 
spor.' g e m i n a t i o n . 
Akpata , T .V . I . ( l 9 8 7 ) : a f f e c t s of Saw Dust P o l l u t i o n on 
the Germinat ion of Fungal Spores in Lagos Lagoon. £nv• Po l l* 
V o l . 44, No. 1, 37 -48 . 
Amakiri and Onofeghara (1984) s t u d i e d the impact of o i l 
P o l l u t i o n on p l a n t s . The r a t e of ge rmina t ion decreased in a l l 
the seed types used . Germinat ion i n h i b i t i o n i s a t t r i b u t e d to the 
p h y s i c a l sur face c h a r a c t e r i s t i c s of o i l , f u n c t i o n i n g as a phys ica l 
b a r r i e r to water and oxygen. Crude o i l , where i t p e n e t r a t e s , 
may be t o x i c in the embryos. 
^ m a k i r i , J .O . and F.A. Onofeghara ( i 9 8 4 ) : e f f e c t s of Crude 
Gi l P o l l u t i o n on the Germination of Zea mays and Capsicum 
f r u t o o c e n s . i n v . P o l l . Vol . 35, No. 2 , 159-167. 
Aus t in and Munteanu (1984) s t u d i e d the p a t t e r n of change 
in phytoplankton and zooplankton communities exposed to miiie 
t . ' i i l ing e f f l u e n t s . Heavy metal c o n c e n t r a t i o n s have increased and 
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organisms i n t o l o r a n t of heavy meta l s have e i t h e r d i sappea red or 
become r a r e . 
A u s t i n , A. and N. Munteanu ( l 9 8 4 ) : Eva lua t ion of Changes 
in a Large C l i g o t r o p h i c '.Vilderness Park Lake exposed to 
Iviine T a i l i n g i f f l u e n t for 14 y e a r s : The Phy top lank ton : 
£nv. I- 'oll. V o l . 33, No. 1, 39-62 . 
Jacobson e t a l . (1987) s tud ied the impact of f e r t i l i z e r 
on the p l a n t r e sponses to s u l f u r i c and n i t r i c a c id s in r a i n . 
The r e s u l t s do not suppor t the hypo thes i s t h a t n u t r i e n t d e f i c i e n t 
p l a n t s arc- e i t h e r more or l e s s r e s p o n s i v e to s u l f a t e and n i t r a t ? 
in r a i n t!.an p l a n t s grovm with opt imal s u p p l i e s of n u t r i e n t s . 
Jacobson, J . S . e t a l . (1987) : E f f e c t of F e r t i l i z e r on 
the Growth of Radish P l a n t s Exposed to Simulated Acid ic 
riain Conta in ing D i f f e r e n t S u l f a t e to N i t r a t e R a t i o s , 
i n v . P o l l . V o l . 44, No. 1, 71 -72 . 
Lay e t a l . (1984) s tud i ed the e f f e c t s of t r i c h l o r o e t h y l e n e 
on the p lank ton community in a pond. In a l l b i o t o p e s t r e a t e d , 
a r ap id decrease of the Daphnia p o p u l a t i o n and of the phy to -
p lank ton spec i e s r i c h n e s s was obse rved . 
Lay, J . P . e t a l . (1984) : E f f e c t s of T r i c h l o r o e t h y l e n e on 
the popu la t i on Dynamics of Phyto-Zooplankton in Compartments 
of a : ; a t u r a l Pond. Env. P o l l . Vo l . 33 , No. 1, 7 5 - 9 1 . 
I 
Sahai et al. (1985) studied the impact of distillery 
effluent on plants. The value of germination percentage and 
speed of germination index decreased with increasing effluent 
concentration. Th3 effluent was 'highly acidic. 
Sahai, R. et al. (i985): Pollution Effect of Distillery 
..asto on the Growth Behaviour of Phaseolus radiatus L. Env. 
Poll. Vol. 37, No. 3, M5-253, " " ' 
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. .crij e t a i . (1983) s t u d i e d t he i m p a c t of c h i c k e n and p i g 
manure and a c t i v a t e d and d i g e s t e d s l u d g e on f l o w e r i n g C h i n e s e 
C a b b a g e s . In g e n e r a l , manure had h i g h e r c o n t e n t s of ammonia 
ana e t h y l e n e o x i d e than s l u d g e and s e v e r e l y a f f e c t e d r o o t g rowth 
ana seed g j r m i n a t i o n . 
.'.ong, iVi.H. e t a l . ( 1 9 8 3 ) : The e f f e c t s of Ammonia and 
i t n y l e n 2 Oxide in Animal Manure and Sewage S ludge on the 
C--^d •^^-rrr.ination and rHoot E l o n g a t i o n of B r a s s i c a p a r a c h -
i n e n s i s . i n v . P o l l . V o l . 30 , d o . 2 , 1 0 9 - 1 2 3 . 
SUMMARY 
Tho s t u d i e s r e v ? a i t h a t saw d u s t p o l l u t i o n c a u s e s e n r i c h -
ment cf Vr.j l a q o o n , t h e r e b y e n h a n c i n g s p o r e g e r m i n a t i o n . G e r m i -
n a t i o n i n ! . i b i t i o r i by c r u d e o i l i s a t t r i b u t e d to t h e p h y s i c a l 
s ' l i f o c c c ' r i T t - . c t e r i s t i c s of o i l , f u n c t i o n i n g as a p h y s i c a l b a r r i e r 
to v /a te r --nd oxyg-^n. Heavy m e t a l c o n c e n t r a t i o n s have i n c r e a s e d 
due to mini? t a i l i n g e f f l u e n t s . N u t r i e n t d e f i c e n t p l a n t s do n o t 
c. i f f a r in r e s p o n s e s to SO^ and NO^ in r a i n from p l a n t s gro'"n 
' . . i th o p t i m a l s u p p l i e s of n u t r i e n t s . A r a p i d d e c r e a s e of t h e 
Daphnia and p h y t o p l a n ' < t o n r i c h n e s s was o b s e r v e d due to e f f e c t s 
of t r i c h l o r o e t h y l e n e . The v a l u e of g e r m i n a t i o n p e r c e n t a g e and 
speed of g e r m i n a t i o n i n d e x d e c r e a s e d w i t h i n c r e a s e d d i s t i l l e r y 
e f f l u e n t c o n c e n t r a t i o n and manure , in g e n e r a l , has h i g h e r c o n t e n t s 
cf am.T.onia and e t h y l e n e o x i d e t h a n s l u d g e . 
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3.15 INTRODUCTION 
Thj papers p r e sen t ed dea l most ly wi th heavymetal p o l l u t i o n 
in f a j n a . i'ne t o p i c s d i s cus sed are Cd in small mammals, metal 
cc c i i i t r - l i o n cr.angc-s- in garden s n a i l , Cd accumulat ion by Tetra-
h/m--na pyr i f o rmis , Pb c o n c e n t r a t i o n in f r o g s , metal and Ha 
l e v e l s in meadow v o l e s , heavy metal con tamina t ion in common 
t - ' r n s , IL trr-nsf-^r by f r e shwa te r s n a i l s , heavy meta l s in the 
l i c h e n , v... t .-rfo. 1 t i s s u e s and t i t s , Cd e f f e c t on r e p r o d u c t i o n 
of Polyp?^ Hum n u b i f e r , eff^vcts of Hg, Cu and Zn on clam, 
g e n e t i c a d a p t a t i o n s in aqua t i c o rgan i sms , heavy metal i n f l u e n c e s 
on 30-1 ir i c roorgan i sms , Cd fat-> in b a c t e r i a l microcosms and 
D^avy r i t . . l co r . t in t of f o r e s t f l o o r a r t h r o p o d s . 
.^n^  r^/.s i t a l . ( i984) d i s c u s s the p o s s i b l e ecolo^j ical 
'":(.•'S'-'njerice s for anim.al p o p u l a t i o n s of ch ron ic exposure to 
-•Uev^ t^- r T ' i i o n m e n t o i l e v ? l s of Cd on contaminated s i t e s . 
To'.'-d. no J.- ui'-' t i s s u e c o n c e n t r a t i o n s of micro tus agre s t i s 
inu j o r J X = r^an__us 'vc-re r e l a t a d t o the cd c o n c e n t r a t i o n s of 
tH'-ir i s t i m a t e a ' l e t s . 
Andrews, J.I.', o t a l . ( l 9 8 4 ) : Cadmium in Small Mammals from 
Grass land d s t a b l i s h e d on the M e t a l l i f e r o u s Minewaste. dnv. 
P o l l . Vol . 33, No. 2 , 153-162. 
3eeby and i aves (1983) s tud i ed heavy metal changes in 
Hel ix aspJTsa fr^m a c a r p a r k . A high v a r i a b i l i t y in both pb and 
ca l e v e l s in the s h o r t - t e r m , a s s o c i a t e d with s h e l l format ion was 
founa. Pb, zn anc ca c o n c e n t r a t i o n s a l s o vary wi th a g e - c l a s s . 
-'•t i s concluded t h a t ca does not account for the high v a r i a b i l i t y 
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between i n d i v i d u a l s . 
Beeby, A. and 3 .L. caves (1983) : Sho r t - t e rm changes in 
Ca, pb, zn and cd C o n c e n t r a t i o n s of the Garden, Sna i l 
riel ix aspersa Muller from a C e n t r a l London Carpark . 
i n v . P o l l . V o l . 30; No- 3, 233-244. 
Berhim e t a l . (1984) s tud i ed the cd t o x i c i t y and accumu-
l a t i o n by retrahymena py r i fo rmi s in r i v e r water samples contami-
nated •.vitn l e t h a l and s u b - l e t h a l doses of cd . T o x i c i t y decreased 
as tno soJubld carbon c o n t e n t of the water i s i n c r e a s e d . C e l l u l a r 
uptak'3 was governed by the organic carbon, zn and Na c o n c e n t r a -
t i o n s and by the c o n d u c t i v i t y of the r i v e r water a t h ighe r concen-
t r a t i o n . 
Berhim, F. e t a l . (1984) : .Cadnilum T o x i c i t y And Accumulation 
by Tetrahyraena p y r i f o r m i s in Contaminated River IVaters. 
unv. i - o l l . Vo l . 35, No. 4 , 315-329. 
B i r d s a l l ot a l . (1986) determined pb c o n c e n t r a t i o n s in 
s'idiment and t adpo les of Bu l l f rogs and Green frogs from d r a i n a -
ges hiyhwayswith d i f f e r e n t d a i l y average t r a f f i c volumes. Pb 
c o n c e n t r a t i o n s in sediments and in both s p e c i e s of t a d p o l e s 
were p o s i t i v e l y c o r r e l a t e d with average d a i l y t r a f f i c volume. 
Pb c o n c e n t r a t i o n s in sediment were u s u a l l y g r e a t e r than those 
in th'"^  t a d p o l e s . 
^ i i r d s a l l , C...'. e t al . (1986) : Lead C o n c e n t r a t i o n s in 
.-iullfroc: liana Catesbe iana and Green Frog R. Clamitans 
Tadpoles I n h a b i t i n g Highway D r a i n a g e s . Env. P o l l . V o l . 40, 
Wo. 3 , 233-247. 
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C l o u t i e r e t a l . (1986) s tud ied metal and radium l e v e l s 
in t i s s u e s of meadow v o l e s c o l l e c t e d on Ni and uranium mine 
t a i l i n g s ana a t a c o n t r o l s i t e . Seasonal v a r i a t i o n of cu l e v e l s 
in r i v e r and Fe l e v e l s in kidney was observed a t a l l s i t e s . 
Ra-225 c o n c e n t r a t i o n s in bone v a r i e d by age and season and not 
by sex . Lowest zn l e v e l s were seen in kidneys of vo l e s from 
th-'; s i t o 'Aith tne lowes t envi ronmenta l l e v e l s of the m e t a l . 
C l o u t i e r , i-;.,;. e t al . (1986) : Metal ( c u , Ni , Fe , Co, Zn, 
Pb) and aa-226 Leve ls in T i s sues of Meadow Voles Micro tus 
Pennsy lvan icus Liv ing on Nickel and Uranium Mine T a i l i n g s 
in O n t a r i o , Canada: S i t e , S-^x,Age and Season e f f e c t s '.^'ith 
C a l c u l a t i o n of Average S k e l e t a l R a d i a t i o n Dose. Znv. P o l l . 
Vol . 4 1 , No. 4 , 295-314. 
C u s t e r e t a l . (1986) s tud i ed heavy metal c o n c e n t r a t i o n s 
in common t e r n s from an abandoned barge on the p rovidence r i v e r . 
C o n c e n t r a t i o n s of Cu and Zn v^ere h igher in l i v e r s of n e s t l i n g 
t e r n s in the study a r e a . Uric ac id c o n c e n t r a t i o n s in n e s t l i n g 
blood were twice as high in the r i v e r than ano ther colony and 
may have r 3 s u l t e d from moderate l e v e l s of or in the d i e t . 
C u s t e r , T..V. e t a l . (1986) : Reproduc t ive Success And 
Heavy ;.',etal Concen t r a t ions in Rhode I s l a n d Common T e r n s , 
dnv. P e l l . Vo l . 4 1 , No. 1, 33-52 . 
i v e r a r d and Uenny (1984) i n v e s t i g a t e d the cyc l ing of Pb 
by f r e shwa te r s n a i l s from primary p roducers and d e t r i t u s , through 
the s n a i l s and s n a i l p r e d a t o r s , and back i n t o the sed iment . I t 
appears t h a t Pb i s laiddown inexchangeably in the s t r u c t u r a l 
.Tirterial of the s n a i l -vh i l s t in s o f t t i s s u e s pb c o n t a i n i n g g ran -
i 1 ? s •'.r^ inc'uced. 
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ive r .^ rd , ,v:. and P . Denny (1984) : The Trans fe r of Lead by 
rrc-si . . .ater s n a i l s in U l l s w a t e r , Cumbria. £nv. P o l l . , VO1.3 ' ' J , 
:!o. 4 , 2>9-314. 
Gnrty and Fuchs (1982) d9tp>rmined the amount of s ix 
heavy inot- l3 cu, c r , cd, pb, zn and Ni in the t r a n s p l a n t e d 
F r u t i c o s " l i ch3r . s . The metal c o n t e n t s in the source m a t e r i a l 
for the t r a n s p l a n t a t i o n were lov;er than in the lichenl t r a n s p l a n -
ted c lo se to busy roads and to p l ace s '..'ith o t h e r i n t e n s i v e human 
ac t i - . ' i t i a 5. All these meta l s a r e expec ted in the e m i s s i o n s from 
3 co£:l f i r e d e l e c t r i c g e n e r a t i n g s t a t i o n to be l oca t ed a t the 
seocr,ore in the near f u t u r e . 
J a r t y , J . and C. Fuchs (1982) : Heavy Meta l s in the Lichen 
Rar.r.l ina d u r i a e i T ransp lan ted in Biomoni tor ing S t a t i o n s . 
Wat. rtir and So i l P o l l . , Vo l . 17, 175-183 . 
o i u l i o end Scanlon ( l984) s t u d i e d metal c o n c e n t r a t i o n s 
in f i f t r e . a spec ios of ducks to e l u c i d a t e r e l a t i o n s h i p s between 
food h a b i t s anii t i s s u e accumula t ions of heavy m e t a l s . L ive r 
and 'cidney c o n c e n t r a t i o n s o f cd wore h i g h e s t in two ca rn ivo rous 
seaauck spec ies ana pb c o n c e n t r a t i o n s in t i s s u e s were h i g h e s t in 
he rb ivorous i p e c i e s . Spent shots may be an impor tan t source of 
Pb in tnese duc'Ks. 
G i u l i o , A . r . J . and P . F . 3canlon ( i 9 8 4 ) : Heavy Metals in 
T i s sues of '.at'':?rfo.vl from the Chesapeake Bay, U.S.A. i n v . 
P o l l . , Vo l . 35, -AG. 1, 29 -48 . 
Hut.ikeyama (1987) s tud i ed the e f f e c t s of r e p r o d u c t i o n of 
polypeoilu'T^. nubif^r by cd exposure from the egg s tage us ing a 
flo.' ' through aquarium. No s i g n i f i c a n t e f f e c t on r e p r o d u c t i o n 
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v.as obsc-rvi^i in the midgG l a r v a e exposed to 10 or 20 ng cd 
l i t r e . imergence success of l a rvae exposed to food c o n t a i n i n g 
22 ^g cd g~ was unaf fec ted . 
Hatakeyama, 3 . (1907) : Chronic E f f e c t s of Cd on 
Aeproci'jction of Pplypedi lum nub i fe r (Chironomidae) 
Through , .ator and Food. i n v . P o l l . , V o l . 48 , No. 4 , 
249 -261 . 
Ho and Zubkoff (1982) d e s c r i b e a s e n s i t i v e and r a p i d 
b ioassy system using Ca-45 uptake by l a r v a e of Mul inia l a t e r a l i s 
as i n d i c a t o r . The e f f e c t i v e n e s s of Ca uptake d e p r e s s i o n on a 
v",'t. o a s i s vjas cu > Hg > Zn, and the same sequence was a l s o 
observed for l a r v a l m o r t a l i t i e s . 
Ho, l\.S. and P .L . Zubkoff (1982) : The E f f e c t s of Hg, Cu 
and Zn on Calcium Uptake by Larvae of the Clam, Mul in ia 
l a t e r a l i s , '..'at. Air and S o i l . P o l l . V o l . 17, 409-414. 
Kopustc^ .?t a l . (1985) determined heavy metal c o n c e n t r a t i o n s 
in tit-^ from three p o l l u t e d f o r e s t s i t e s . Cd, Pb, Zn, Cu and 
Fe vvere determined in the l i v e r , femur bones , f e a t h e r s and 
c a r c a s s e s of b i r d s . Cd and Pb a t t a i n e d h igher l e v e l s and Cu, 
Zn and Fe did not d i f f e r s i g n i f i c a n t l y . 
iCapusta, K..S. e t a l . (1986) : Heavy Meta ls in T i t s 
from P o l l u t e d F o r e s t s in Southern Po land , anv. P o l l . 
• / c l . 42 , No. 4 , 297-310. 
.Clerks (1987) reviewed t h e e v o l u t i o n of r e s i s t a n c e to 
heavy meta l s in aqua t i c organisms to de termine if a l l the popu-
l a t i o n s n':>jatively a f f ec t ed by t o x i c a n t s do adapt to them. There 
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is l e s s eviCKjp.co for the evolution of r e s i s t ance in metazoans 
( e spec i a l l y fisn) tnan in microorganisms. I t i s indicated that 
many populations f a i l to survive in pol lu ted environments. 
Klerks, P.L. ( l987) : Genetic Adaptations to Heavy Metals 
in Aquatic Organisms - A Review. Env. P o l l . Vol. 45, No.3, 
173-205. 
Maliszewiska e t a l . (1985) inves t iga ted the influence 
of Pb, Zn, Cu, As and Hg concentrat ions on development and 
a c t i v i t y of so i l mircof lora . The r e s u l t s suggest tha t i t would 
be possible to use microbiological methods in order to est imate 
the degree of so i l po l lu t ion by various metals and compounds. 
Maliszewiska, \'i. e t a l . (1985): The Influence of Various 
Heavy Metal Compounds on the Development and Ac t iv i ty of 
Soil Micro-organisms. £nv. P o l l . Vol . 37, No.3, 195-215. 
Remade e t a l . (1982) analysed the cd accumulation by 
bac te r ia with regard to the b a c t e r i a l p roduc t iv i tv . The c e l l u l a r 
cd r e p a r t i t i o n was compared in cd- res is t ' an t and cd- sens i t ive 
s t r a i n s . F ina l ly , the role, played by the attached bac te r ia was 
exemplified in the cd- t rans fe r s in the freshwater b a c t e r i a l 
community. 
Remade, J. e t a l . (1982): Cadmium Fate in Bac te r ia l 
Microcosms, '/-at. Air and so i l P o l l . Vol. 18, 455-465. 
S t raa len and Wensem (I9d6) studied Pb, Zn and Cd concentra-
t ions in IJ species of small fo res t f loor arthropods in an area 
pol luted by Zn factory emissions. Pb contents were found to 
depend on body s i z e , but the concentrat ions of Zn and Cd seem 
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to be connected to the physiological equipment of species, 
rather than to body size or trophic level. 
Straalen, N.M.V., and J.V. Wensem (1986): Heavy Metal 
Content of Forest Littre Arthropods As Related to Body-
size and Trophic Level. Env. Poll« Vol. 42, No. 3, 209-221. 
SUMMARY 
The studies reveal that total body and tissue concentra-
tions of small mammals were related to the cd concentrations of 
their estimated diets. A high variability was found in both Pb 
ano Ca levels in the short-term, associated with shell formation. 
Toxicity decreased in tetrahymena as the soluble carbon content 
of the water is increased. Pb concentrations in sediments were 
greater than in Tadpoles and both were positively correlated 
with average daily traffic volume. Seasonal variations of Cu 
in livers, Fe in kidney and Ra in bones were observed in voles. 
Cu and Zn concentrations were higher in livers of nestling terns. 
Pb is laic down inexchangeably in the structural material of the 
snail shell whilst in soft tissues Pb containing granules are 
induced. The metal contents in the source material for the 
transplantation were lower than in the lichen transplanted close 
to busy roads and to places with other intensive human activities. 
Liver and kidney showed highest Cd concentrations in carnivorous 
sea ducks and Pb in tissues of hprbivorous species probably from 
spent shot sources. No significant effect on reproduction was 
observed in tne midge larvae exposed to 10 or 20 ^ ig cd l" . 
: 448 : 
The effectiveness of Ca-uptake depression by larvae of clam on 
a weight basis was cu > Hg > Zn and also for larval mortalities. 
Cd ana Pb attained higher levels in tits and Cu, Zn and Fe did 
not differ significantly. There is less evidence for the 
evolution of resistance in metazoans (especially fish) than in 
microorganisms. Microbiological methods can be used to estimate 
the degree of soil pollution by various metals and compounds. 
Cadmium fate in bacterial microcosms is discussed and Pb contents 
in artnropods were found to depend on bodv size, but the Zn and 
Cd concentrations seem to be connected to the physiological 
equipment of species, rather than, to body size or trophic level. 
3.16 INTRODUCTION 
The papers presented deal with Hg pollution in fish and 
birds. The topics include are Hg in fish, ionic regulation of 
the blood in the fish under Hg pollution, Hg accumulation in 
black eared kite, sperm and egg viability of mummichog popula-
tions, Hg concentration in sea birds, and Hg uptake by killi 
fish. 
Hakanson et al. (1988) studied the impact of liming on 
the Hg content in pike. The Hg content in pike shows the highest 
correlation with Hg in surficial sediments, PH, distance from 
point source, water hardness, lake H2O alkalinity, water reten-
tion time, size of drainage area and lake surface. A successful 
liminq operation will alter the chemical conditions in lakes 
ana also decreases the Hg content in fish. 
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Hakanson, L. et al. (i988): Mercury in Fish in Swedish 
Lakes. £nv. Poll. Vol. 49, No. 2, 145-162. 
Hilmy et al. (1982) studied the effects of short and 
long term Hg exposure on the ionic regulation of the Red sea 
harrv, Aphanlus dispar. The acute treated fish showed signi-
ficant increase in both Na and K levels and ca followed the 
same pattern. Hg levels showed higher values in the acute 
case but an adaptation appears in the chronic case. 
Hilmy, A.M. et al. (1982): Ionic Regulation of the Blood 
in tha Syprinodont, Aphanius dispar. Rupp, Under the Effect 
of Experimental Mercury Pollution. Wat. Air and Soil Poll. 
Vol. 18, 467-473. 
Honda et al. (1986) studied seasonal changes of Hg content 
in organs and tissues of a kite between pre- and post- moult. 
The Hg content was high in feathers ( *-~ 70/), kidney and liver 
and low in the skin and bones. It was indicated that moulting 
is a major exceretory pathway for Hg. The question of which kite 
feathers should be selected as indicators of Hg pollution in 
birds is discussed. 
Honda, K, et al. (1986): Seasonal Changes in Hg Accumula-
tion in the Blackeared Kite, Milvus migrans Lineatus. Env. 
Poll. Vol. 42, No. 4, 325-334. 
Khan and Weiss (1987) studied the exposure of Mummichog 
sperm ana eggs to mercuric chloride from a polluted and a clean 
area. Results indicate that eggs are more tolerent to Hg than 
sperm and that the Hg is more toxic for polluted area' sperm than 
clean area sperm. 
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Khan A.T. and J.S. Weiss (1987): Toxic Effects cf Mercuric 
Chloride on Sperm and Egg Viability of Two Populations of 
Mummichog, Fundulus beteroclitus. Env. Poll. Vol. 48, 
No. 4, 263-273. 
Renzoni et al.(l986) studied trace elements and chlori-
nated hydrocarbons in eggs and tissues of a pelagic seabird. 
Hg and chlorinated hydrocarbons were higher in Mediterranean 
than in Atlantic specimens. Se in liver was stongly correlated 
with Hg. Cd was high in the kidney. PcB isomers and congeners 
were studied in detail. 
Renzoni, A. et al. (1986): Comparison Between Concentrations 
of Mercury and Other Contaminants in Eggs . and Tissues of 
Cory's Shearwater Calonectris diomedea Collected at Atlantic 
and Mediterranean Islands. Env. Poll. Vol. 40, No. 1, 
17-35. 
Weis et al. (1986) studied the effects of different 
environmental factors on the. release of Hg and its uptake by 
killi fish. Low oxygen was associated with higher levels of Hg 
in the fish ana with poorer condition. Stirrina the sediment 
did not decrease fish condition, and was associated with lower 
Hg uptake. 
Weis, P. et al. (1986): Effects of Environmental Factors 
of Release of Hg from Berry's Creek (New Jersey) sediments 
and its Uptake by Killi Fish, Fundulus. heteroclitus. Env. 
Poll., Vol. 40, No. 4, 303-315. 
: 451 : 
SUMMARY 
The studies reveal that a successful liming operation 
will alter the chemical conditions in lakes ar\6 also decrease 
the Hg content in fish. Th*? acute treated fish showed signifi-
cant increase in Na and K Ipvels and calcium followed the 
same pattern. The Hg content was high in feathers (about 70^). 
Kidnev and liver and low in skin and bones of a black eared 
kite, ^ggs are more tolerant to Hg than sperm and Hg is more 
toxic for polluted than clean area sperm of mummichog. Hg and 
chlorinated hydrocarbons were hiaher in Mediterranean than in 
Atlantic sea birds and low oxygen was associated with higher 
levels of Hg in the fish and with poorer condition. 
3.17 INTRODUCTION 
The papers presented deal with studies of toxic effects 
on biota. The topics include are fresh water mussels, earthworms, 
crustaceans, mosquito control, coastal bird eggs, daphnid species, 
frog embryos, food animals, fish, fresh water mesocosms, marine 
mussels, penguins and mussels as bioindicators. 
Aldridge et al. (1987) studied the impact of intermitted 
suspended solids exposure on the unionid clams due to commercial 
navigation traffic in fresh water, in a lab. experiment. Clams 
exposed to suspended solids every 3 h reduced their metabolic 
rate but did not shift from the mainly protein based catabolism 
of controls. 
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Aldridge, D.W. et al. (l987): The Effects of Intermittent 
Exposure to suspended Solids and Turbulence on Three Soecies 
of Fresh Water Mussels. Env. Poll. Vol. 45, No. 1, 17-28. 
Bharati and Subbarao (1986) observed morphological changes 
during animal exposure to insecticides. The mortality rate was 
nigher in the water medium than in the moist vermiculite. The 
hyperactivity at low pesticide concentrations is found to influ-
ence the size of the population. 
Bharati, C. and B.V.S.S.R. Subbarao (1986): Toxic Effects 
of Tv.o Organophosphate Insecticides, Monocrotophos and 
Dichlorvos to Common Earthworm Lampito iRauritii (Kinberg). 
.,at. Air and Soil Poll. Vol.28, Nos l/2, 127-130. 
Cunningham (1988) reviews the literature on the effects 
of dlflubenzuron on crustacean species when applied for mosquito 
control to fresri and salt water habitats. Factors affecting its 
toxicity include formulation, frequency of application, presence 
of organic matter ana sediment, PH and H2O temperature. 
Cunningham, P.A. (1986):A Review of Toxicity Testing and 
Degradation Studies used to Predict the Effects of Diflu-
benzuron (Dimilin (R) on Estuarine Crustaceans. Env. Poll. 
Vol. 40, No. 1, 63-86. 
Cunningham and Myers (1986) studied changes in the 
iJifI'jbenzuron (DFB) and 4 Chlorophenylurea (CPU) in water ana 
sediment collected from a mosquito breeding control. Substantial 
differences in the dynamics of both DFB and CPU concentrations 
in water '.vere noted among applications. 
Cunningham, P.A. and L.E. Myers (1986): Dynamics of 
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Diflubenzuron (Dimlin. (R)) Concentrations in Water 
and Sediment of a Supratidal Salt marh Site Following 
rtepetitive Aerial Application for Mosquito Control 
anv. Poll. Vol. 41, No. 1, 63-88. 
Dekock and Randall (l984) determined the concentrations 
of organochlorine insecticide and PCB residues in eggs of coastal 
birds. All the eggs were +ve for DDc with residue levels highest 
in the mixed scavenging species and lower in marine species. 
None of the organochlorine pesticide or PCB residue levels appear 
high enougn to cause reproductive impairment or egg shell thi-
nning . 
UekocK, M.J. and R.M. Randall (1984)! Organochlorine 
Insecticide and Polychlorinated Biphenyle Residues in 
iiggs. of Coastal Birds from the Eastern Cape, S. Africa, 
anv. Poll. Vol. 35, No.3, 193-201. 
Foran et al. (l986) studied the impacts and concentrations 
of a pesticide, temik in river waters. Concentrations of only 
IC ^g 1~ of aldicarb or aldicarb sulphoxide, have significant 
impacts on the life history characteristics of a daphnid, Dephnia 
laevis. It is suggested that temik use may prove detrimental 
to the biota of surface water system. 
Foran, J.,\. e t al. (1986): Temik Contamination in a 
Surface Water System and its Potential effects on a 
Daphnid Species in Florida. Env. Poll. Vol. 40, No. 4, 
369-380. 
Ghate et al. (1979) determined the teratological aspects 
ot o dye factory effluent to the embroys of a frog. The effluent 
prowLiced tail abnormalities, eye defects and oedema. Tne ecolo-
: 454 : 
gical significance of the results is discussed. 
Ghate, M.V. et al. (1979): effects of Dye Factory 
iffiU'jnt on the developing amoryos of Microhyla Ornata 
Ind. J. £nv. Hlth. Vol. 20, No. A, 359-365. 
Hansan and Lambert (l987) studied some examples of PCB 
an'^  HCB and also Cadium Toxicity in animals likf cats, pigs and 
rats by v»ay of tranfers. The studied tend to support the concept 
of food chain attenuation as well as enhancement of trace subs-
tance toxicitv. 
Hansen, L.G. and R.J. Laml>*rt (1987): Transfer of Toxic 
Trcce Substances by Way ofFood Animals - Selected Examples. 
J. £nv. Qual. Vol. 16, No- 3, 200-205. 
Kruse ana Barrett (1985) studied the effects of cd, cu, 
pb and zn from sewage sludge and fertilizers on Lumbricus rubeJlus 
All the metals were significantly higher in sludge treated soils 
than from fertilizer. Likewise cd concentration was 9 times 
greater in earthworm from sludge plots. Cu and Pb behaved like 
CG in earthworms but with low concentration factors and zn shov^ ed 
no differences. 
.<ruse, c.A. and G.'.i. Barrett (l985): Effects of Minicipal 
Sludge and Fertilizer on heavy Metal Accumulation in Earth-
worms. Env. Poll. Vol. 38, No. 3, 235-244. 
Kumar and Krishnamoorthy (l983) studied the ammonia 
toxicity from fertilizer waste using fish guppy, Lebistes 
reticulatus unujr a Laboratory condition. Two methods of treat-
ment vjexe adopted for stripping the ammonia and marked reduction 
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of 46-55;/i in the toxicity of these wastes was observed after 
the treatment. 
Kumar, N.J. and K.P. Krishnamoorthi (l983): Evaluation of 
Toxicity of Ammoniacal Fertilizer Effluents. Env. Poll. 
Vol. 30, No. 1, 77-86. 
Larsson and Sodergren (1987) stuuied the PcBs flux to 
water anj air from sediments in mesocosms with or without fish 
(representing the largest lipid pool). The flow of PcBs from 
sediment to water followed a seasonal pattern with higher rates 
during summer. The rates were governed by the turbation activity 
of benthic invertebrates, the extent of gas production in the 
sediment, the amount of quality of lipid pools in the water 
column an<-i the solubility of PcBs. Transfer into air was gover-
ned by PcB concentrations in the H^O^ and by water temperature. 
Larsson, P. and A. Sodergren (1987): Transport of (PcBs) 
In Fresh Water Mesocosms from Sediment to '.Vater and Air 
./at. Air and Soil Poll- Vol. 36, NQS. 1/2, 33-46. 
Tanabe (l988) overviews the forthcoming PcB problems 
from current knowledge of their use, environmental contamination 
ana toxicology. The marine mammals are probably the most vulne-
rable and possible target organisms in the forthcomina long term 
PcB toxicity. It is suggested that intrinsic toxicity of PcBs 
principally resulted from the coplanar PcB congeners which may 
impose a great toxic threat than chlorinated dioxins and furans 
to humans ana wild life. 
Tanabe, 3. (1988): PcB problems in the Future: Foresight 
From Current Knowledge. Env. Poll. Vol. 50, Nos.l/2, 5-28. 
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Subramanian et al. (1987) studied the gain and loss rates 
and tne biological half life of PcBs and P, p'-DDE in wild birds. 
The daily loss rate of PcB's was found to be higher than DDT 
compounds resulting in the longer biological half life of the 
latter compounds. 
Subramanian, >\.N. et al. (1987): Gain and Loss Rates and 
Biological Half Life of PcBs and DDE in the Bodies of Adelic 
Penguins, inv. Poll. Vol. 43, No. 1, 39-46. 
Tanabe et al. (1987) observed rapid rates of uptake and 
release or relatively less lipophilic lower-chlorinated PcBs 
in the mussels, indicating that the primary mechanism of bio-
accumulation of lipophilic pollutants in P. viridis complies with 
the concept of equilibrium partitioning. It is concluded that 
P. viridis has the ability to respond rapidly to change in 
ambient levels of PcBs. 
Tanabe, S. et al. (1987): Mussels as Bioindicators of PcB 
Pollution: A Case Study on Uptake and Release of PcB 
Isomers and Congeners in Green Lipped Mussels (Perna viridis) 
in Hong Kong v;aters. tnv. Poll. Vol. 47, No. 1, 41-62, 
SUMMARY 
ThG studies reveal that clams exposed to suspended solids 
everv 3h reduced their metabolic rate but did not shift from the 
mainly bas?d catabolism of controls. The hyperactivity at low 
pesticide concentrations is found to influence the size of the 
population. Substantial differences were noted in the dynamics 
Oi uoth DFB and CPU concentrations in water and factors affecting 
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DFB tox i c i t y include formulation, frequency of app l i ca t ion , 
organic matter presence, sediment PH and v;ater temperature. 
Aone of the organochlorine pes t i c ides or PcB residue l eve l s 
app-ar nigh enough to cause reproductive impairment or egg 
shel l thinning and teniik, a p e s t i c i d e , use may prove detrimen-
t a l fo the biota of tne surface water system. Dye factorv 
eff luent produces t a i l abnormal i t ies , eye defects and oedema 
in frog emoryos. The concept of food chain a t tenuat ion as well 
as enhancement of trace substance t o x i c i t y is supported by the 
present s tud ies . All the metals .vere s i g n i f i c a n t l y higher in 
sludge t rea ted s o i l s than from f e r t i l i z e r . Two methods of 
treatment were adopted for s t r ipp ing the ammonia and markpd 
reauct ion of Ab-'bb/. in t he tox i c i t y of f e r t i l i z e r wastes v/as 
observed a f te r the t reatment . PcB t r ans fe r into a i r was gover-
ned by ycb concentrat ions in the water, and by water temperature^ 
The da i ly loss ra te of PcB's was found to be higher than DDT 
compounds. Th- Perna v i r i d i s has the a b i l i t y to respond rapidly 
to cnange in the ambient l eve ls of PcBs and the marine mammals 
are probably the most vulnerable and poss ib le t a rge t organisms 
in the forthcoming long term PcB t o x i c i t y . 
CHAPTER V 
GEOLOGY AND THE ENVIRONMENT 
SECTION 1 URBAN DEVELOPMENT 
1.1 INTRODUCTION 
The papers under study deal with the problems of urban 
runoff. The topics discussed are atmospheric fallout, metal 
accumulations, road surface runoff, nutrient budget in residen-
tial catchment and nutrient loading in small rivers. Hydrologic 
impact of live stock grazing and pollution assessment from non-
point sources is also discussed. 
Malmquist (1978) studied stormwater quality and quantity, 
precipitation, dustfall, corrosion of buildings and effectiveness 
of street cleaning in four urban and suburnab areas. The atmos-
pheric fallout was found to contribute significantly to the 
stormwater pollutants. 
Malmquist, P.A. (l978): Atmospheric Fallout And Street 
Cleaning effects on Urban Stormwater And Snow. Prog. vVat. 
Technol. Vol. 10, Nos. 5/6, 495-505. 
Nightingale (1987) determined the accumulation of AS, Ni, 
Cu anu Pb in the soil profiles of five urban stormwater retention/ 
recharge basins. The results established that As, Ni, Cu, Pb and 
Fe do accumulate in the top few centimeters of soil in these 
basins. 
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Night inga le , H.I . (1987): Accumulation of As, Ni, Cu 
and Pb in Retention and Recharge Basins Soils From 
Urban Runoff. /«'at. Reso. Bul l . Vol . 23, No. 4, 663-672. 
Novotny and Mahoney (l978) inves t iaa ted fac tors c o n t r i -
buting to the non-point po l lu t ion from various urban land uses 
by using a ca l ib ra ted and ver i f ied hydrologic t r anspor t model. 
Since most of t h i s po l lu t ion o r ig ina t e s from impervious a reas , 
tne remedial and control measures should be focused on be t t e r 
maintenance of impervious a reas . 
Novotny, V. and J.G. Mahoney, (1978): Comparative Assessment 
of Po l lu t ion Loading From Non-Point Sources in Urban Landuse. 
Prog. \'iat. Technol. Vol . 10, Nos. 5 /6 , 775-785. 
Pope e t a l . (l97B) repor t r e s u l t s of an inves t iga t ion 
into the qua l i ty of surface water from a motorway catchment. 
The removal of several contaminants has been studied in f i r s t 
stage in the generation of a model quantifying the environmental 
impact of urban runoff. Tentative r e l a t i o n s between contaminant 
concentra t ions and environmental .conditions are proposed. 
Pope, vV. e t a l . (1978): Urban Runoff From a Road Surface 
A V/'ater Quality Study. Prog. Wat. Technol. Vol. 10, Nos.5/6, 
533-543. 
Randall e t a l . (1977) inves t iga te the importance of 
urban run-off to po l lu t ion abatement e f f o r t s in the watershed. 
The r e s u l t s show tha t organic and n u t r i e n t cont r ibut ions from 
urban runoff cons t i t u t e a sizeable f r ac t ion and should, therefore , 
be considered in formulating future p o l i c i e s for the watershed. 
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Randall, C.W. et al. (1977): The Significance of Stormwater 
Runoff In An Urbanizing Watershed. Prog. Wat. Technol. Vol.9, 
547-562. 
Randall etal. (1978) investigated the potential impact of 
atmospheric contaminants washed out by precipitation on the 
quality of surface runoff water in an urban area. The results 
showed that contamination occurs during the early stages of 
precipitation events and has a significant impact on surface 
water quality. 
Randall, C./.-. et al. (l978): The Impact of Atmospheric 
Contaminants on Stormwater Quality in an Urban Area. 
Prog. ,.'at. Technol. Vol. 10, Nos. 5/6, 417-431. 
Simpson and Hemens (l978) studied nutrient deposition 
from atmospheric fallout and precipitation into a residential 
catchment. The significance of stormwater runoff from urban 
areas as a factor in the eutrophication of impoundments is 
discussed. 
Simpson, D.£. and J. Hemens (1978): Nutrient Budget for 
a Residential Stormwater Catchment in Durban, South Africa. 
Prog. Wat. Technol. Vol. 10, Nos. 5/6, 631-643. 
Vervvorn (l978) developed relations between nutrient 
loaoinq anu the parameters affecting it on the basis of measure-
ments of concentrations,rainfall and runoff. The validity of 
the found relations is shown by comparing computed and measured 
results. 
Verworn, H.R. (l978): Determining Nutrient Loading From 
Rainfall and Runoff in small Rivers. Prog. Wat. Technol., 
Vol. 10, Nos. 5/6, 607-617. 
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Wood and 'Wood (1988) avaluated the hydrologic impacts 
of livestock grazing schemes on selected plant communities and 
soils. Infiltration was lower on grazed grassland treatments. 
Sediment production increased significantly under heavy continu-
ous grazing and concentrations of chemical nutrient losses in 
surface runoff were well below the recommended levels for public 
H^O supply. 
Wood, J.C. and M.K. Wood (1988): Infiltration And Water 
Quality of Range Sites at Fort Stanton, New Mexico. Wat. 
Reso. Bull. Vol. 24, No. 2, 317-323. 
SUMMARY 
The studies reveal that atmospheric fallout contribute 
significantly to stormwater pollutants and contamination mostly 
occurs during the early staqes of precipitation, organic and 
nutrient contributions constitute a sizeable fraction and metals 
accumulate in the top few centimeters of the soil. Continuous 
grazing, increased sediment production and concentrations of 
chemical nutrient, losses in surface runoff, were well below 
the recommended levels for public water supply. 
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.1.2 INTRODUCTION 
The paners present deal with runoff studies. ThP topics 
include urbanization effects, precipitation and land use effects, 
storm water runoff quality, atmospheric fallout eftv-ct'. w Htorm 
water quality, plant nutrient yields In runoff ano c; ..-. t.l tu-^ nt 
contributions of rainfall in storm runoff fxom uroc . catcnment. 
Bhasker (1988) demonstrated the applicability of Clark 
lUH parameters for evaluating future impacts of urhr^ nis^ i tion 
on run off. Results shov;ed a close correspondanc ,.• bet ^ . ^ ' to.-
simulated and observed flood characteristics. 
Bhaskar, N.R. (1988): Projection of Urbanization iff-^ 'Cts 
• of run off Using Clark Instantaneous Unit Hyiirogr'Tph 
Parameters. Wat. Reso. Bull. Vol. 24, No. 1, 113-124. 
Brown (l988) evaluated the effects of orecipitation 
and land use on strom run off. Differences in storm run off 
quantity are related to average storm size, total ppt, amounts 
of impervious and wetland area. Differences in storm run off 
quality appear to be related to the amounts of wetlanci and la'<e 
area. 
Brown, R.G. (l988): Effects of Precipitation Apd Land 
Use on Storm Runoff. Wat. Reso. Bull. Vol. 24, No- 2, 
421-426. 
Characklis et al. (i978) deals with the results of massive 
sampling programme of dry and wet weather streamflow, rainfalJ 
and lakes in four watersheds. Relationships were developed 
between storm water runoff quality, quantity and land use in 
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an effort to predict pollutant loads. 
Characklis, -V.G. at al. (1978): A Study of Storm '-Vater 
Runoff Quality. Prog. Wat. Technol. Vol. 10, Nos. 5/6, 
673-699. 
Goettle (l978) studied some unknown interrelations 
betvjeen the pollution concentrations in air and resulting 
contamination of rain and storm water runoff. The results 
show the influence of atmospheric contaminants for stormwater 
quality, especially in areas with separate sewer systems. 
Goettle, A. (l978): Atmospheric Contaminants, Fallout 
And Their Effects On Storm Water Quality, Prog. l-Vat. 
Technol. Vol. 10, Nos. 5/6, 455-467. 
Grizzard et al. (1978) monitored plant Nutrient produc-
tion during dry weather ana storm flow conditions in land uses 
devoted to silviculture, agriculture, and sub-urban - urban 
development. Point sources accounted for less than 15^ < of 
total nutrient load and urban land exports more N and P than 
rural land. 
Grizzard, T.J. et al. (i978): The Significance Of Plant 
Nutrient Yields In Runoff Frpm a Mixed Land Use Watershed. 
Prog. Wat. Technol. Vol. 10, Nos. 5/6, 577-596. 
cbbert and Wagner (1987) present a summary of the results 
of using constituent concentrations in rainfall to estimate 
rainfall contributions to runoff loads for individual storms. 
It is indicated that average estimates are not suitable in 
accurate constituent mass balance computations. 
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£ b b e r t , J . C and R.J. Wagner ( l 9 8 7 ) : Contributions of 
R a i n f a l l to C o n s t i t u e n t Loads in Storm Runoff from Urban 
J a t c h m - n t s . .vat. Reso . B u l l . V o l . 2 3 , No. 5 , 8 6 7 - 8 7 1 . 
SUMMARY 
ihe studies xevenl a close corrospondance between the 
simulated ano observed flood characteristics in urban areas. 
uiffer-Bnces in storm runoff quality appear to be related to the 
amounts of wet lano and lake area. Relationships between storm 
water runoff quality, quantity and land use were developed and 
influence of atmospheric contaminants for storm water quality 
is oiscussed. Point sources accounted for less than 15/ of 
total nutrient load and urban land exports more N and P than 
rural land and it is indicated that average estimates are not 
suitable in accurate constituent mass balance computations. 
1.3 INTRODUCTION 
The papers documented deal mostly v;ith urban development 
problems. The important topics discussed are geological infor-
mation, mappina, considerations and hazards; terrain evaluation; 
tunnelling in urban areas; preservation of geological monuments 
and surficial material; air remote sensing applications; under-
ground space development; role of hydrology and hillside develop-
ment. Other topics discuss influence of engineering geology on 
tna environment ana its role in town planning. 
Jaokui et al. (1987) summarizes the geological proble ms 
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encountered in urban development. The main problems are subsid-
ence and deformation of ground surface, landslides and ground 
surface collapses in areas of karstic limestone. 
Baokui, Y. et al. (1987): Main Geological Problems in 
Urban Development in China. Geol. Soc. Hong King, Bull. 
No. 3, Oct., 257-266. 
3ell (1987) summarizes the geological hazards responsible 
for the wide range of urban problems. The author reviews the 
relevance of Newzeland practices to urban planning and develop-
ment and also makes specific recommendations concerning landuse 
planning. Main geological hazards are soil shrinkage and sub-
sidence duo to mining, landslips and land flooding, fluvial 
and coastal erosion, seismicity and voleanic eruption and 
resource losses due to residential development. 
Bell, J.H. (1987): Urban Development Practices in 
Newzealand. Geol. Socv Hong Kong, Bull. No. 3, Oct., 
43-65. 
Beng (l987) investigates centres encroached upon mined 
out areas for urban development to identify the nature of kar-
stic surfaces. Investigation techniques include Mackintosh 
probe, Bangke drilling, Dutch Core Tests, pitting and trenching. 
Increasingly, geophysical methods are being used to supplement 
the standard investiqation techniques. 
Beng, Y.c. (l987): Engineering Geological Site Investigation 
of Former Mining Areas for Urban Development in Peninsular, 
Malaysia. Geol. Soc. Hong Konq. Bull. No. 3, Oct. 319-334. 
: 466 : 
Bergado et al. (1987) discusses the regional geology, 
soil conditions and patterns of sub-surface features having 
significant influence on foundation practices in Metro Manila. 
Earthquake occurrence and effects, results of liquefaction 
stuaies ana current foundation practices in relation to the 
engineering geology of the area are also presented and discussed. 
Bergado, D. et al. (1987): The Influence of Engineering 
Geology on the Foundation Engineering Practice of Metro 
Manila, Phillippines Geol. Soc*. Hong Kong, Bull. No. 3, 
Oct., 267-290. 
Burnett et al. (1987) describe some geological and 
geotechnical hazards and constraints involved in land planning 
and development in Hong Kong. The aims, objectives and tech-
niaues involved in making geotechnical assessments are discussed 
in detail and it is thought that land planning techniques applied 
here may be useful elsewhere in southeast Asian region. 
Burnetta, A.L). et al. (1987): Engineering Geology and Town 
Plannina in Hong Kong. Geol. Soc Hong Kong., Bull. No. 3, 
Oct., 25-42. 
Finlayson and Buckland (1987) discuss several systems of 
terrain analysis with emphasis being placed on the wider planning 
and engineering applications. MoSt of these systems are conducted 
on the understanding that areas of similar geology will tend to 
show similar soil and rock parameters and hence possess similar 
engineering and planning properties and problems. , 
Finlayson, A.A. and A.J. Buckland (1987): The Use of Terrain 
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evaluation for Urban and Regional Pianninq. Geol. Soc. 
Hong :Cong. Bull. No. 3, Oct., 67-78. 
Ghosh (l987) gives some suggestions from a geological 
point of view for formulating and implementation of plans for 
further urban development in Jharia coalfield area. The main 
rock tvpes are Archean granite and gneiss, Permocarboniferous 
sandstone and coal measures. 
Ghosh, R. (l987): Geological Considerations for Urban 
Development in the Jharia Coalfield, Eastern India. 
Geol. Soc. Hong Kong. Bull. No. 3, Oct., 87-96. 
Hamdani and Hartono (l987) describe a three phase geolo-
gical mapping programme for urban landuse pianninq. The three 
phases include general geological study, special purpose mapping 
of potential hazardous areas and detailed study of specific 
engineering projects. The proposed urban development is suggested 
to be setup along the National Highway in the study area. 
Hamdani, A.H. and Hartono (1987): An Application of Geolo-
gical Information for Urban Landuse Planning: A Case Study 
of Sukabumi Area, West Java. Geol. Soc. Hong Kong, Bull. 
i^ o. 3, Oct., 191-198. 
Harsay (1980) pleads that ecological and moral principles 
together should provide the conceptual framework of development 
everywhere in the world. The key principle of environmental 
control resides in the wise use of available energy detrimental 
to life or other elements of human ecosystem or which can be 
transformed to any desirable form useful to humanity. 
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Harsay, J .G. ( l 9 8 0 ) : Ecosystem Concept in R e s i d e n t i a l 
Lanause and Bu i ld ing P r o j e c t s . P r o c . I n t n . Conf. Energy 
Keso. and Conserva t ion R e l a t i o n to B u i l t Env. V o l . I I 
1071-1C80. 
Hov.at and Storey (1987) d i s c u s s the s i t e i n v e s t i g a t i o n 
r equ i r emen t s for d e t a i l e d des ign and c o s t e s t i m a t e s of a 3 km 
e x t e n s i o n to an I s l a n d l i n e of the Hong Kong Mass Trans i t 
riailvvays. The g e o l o g i c a l study i s based on the source of 
in fo rmat ion l i k e borehole logs and b u i l d i n g foundat ion r e c o r d s , 
borehole logs from slope s t a b i l i t y and rock exposures in cu t 
s l o p e s . 
Howat, M.D. and F.G. S torey (1987) : A Geologica l Study 
for Tunne l l ing in a Highly Urban Area. Geol . Soc . Hong iCong, 
B u l l - No. 3 , O c t . , 291-306. 
Kang (1987) provides an overview, with case histories, 
of the role of geology and related factors in the urban develop-r 
ment of Kuala Lumpur. The main topics discussed are foundation 
of tall buildings, problems in limestone areas, landslides and 
residential development, settlement or subsidence problems of 
houses ana highv,;ays, sinkhole collapses, dams for flood mitigation 
and water supply, municipal solid waste disposal and environmental 
corisidera tions. 
Kanq, I.B. (1987): Geology and Urban Development of Kuala 
Lumpur, Malaysia. Geol. Soc. Hong Kong, Bull. No. 3, Oct., 
1^7-140. 
Mutao i.l,o/) discusses geological investigations completed 
in recent years of k^ y^ projects like routes of subways, tunnel 
: 469 : 
under the river and nuclear power station location in China. 
Among future projects discussed area tunnel under Qionzhon 
Strait, exploration of geothermal energy and artificial re-
charge of aquifers. 
Wutao, Q. (1987): The Present Situation and Forecast 
of the Urban Geological Work in Guangdong Province, 
China. Geol. Soc., Hong Kong, Bull. No. 3, Oct., 215-218. 
Ruxton (1987) discusses the importance of geological 
monuments around urban environs for use as teaching aids, 
demonstration sites and case study areas. It is suggested that 
Q'-'ological societies should nominate and document such sites so 
that governments can afford them heritage value. 
Ruxton, B.P. (l987): The preservation of Geological 
Monuments and surficial Materials in and Around Cities 
with Special Reference to Hong Kong. Geol. Soc. Hong Kong, 
Bull. No. 3, Oct., 249-256. 
Sharda and ueva (1988) compare the environmental degrada-
tion due to the main and the supporting scheme in Chenab basin 
ano present suggestions for systematic planning of communication 
alignments, execution techniques etc. for minimizing the environ-
mental imbalance. The Dul Hasti power project is considered to 
be a lesser threat to the environment than the 110 km long 
Batote-Kashtwar National Highway IB. 
Sharda, Y.P. and Y. Deva (1988): Impact of Engineerina 
Activity on the Environment of a Part of Chenab Basin, Jaramu 
and Kashmir Himalaya. J. Engg. Geol. Vol.17, Nos. 1 and 2, 
13-22. 
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Shenglin (l987) discusses the approach for avoidinq or 
mitigating the problems of geoloqical hazards caused due to 
unreasonable human projects and other activities in urban environ-r 
ment 'Aith special reference to Shanghai and Nanjing Cities. The 
approach incluoesthe understanding of distribution and character-
istics of soil, rock and water and its incorporation into the 
uroan planning process and to predict geological hazards and 
propose remedial measures. 
Shenglin, L. (1987): Rational Utilization of the Urban 
Geological environment. Geol. Soc. Hong Kong. Bull. No. 3, 
Cct., 79-86. 
Shuyu (1987) describes the usage of natural color and 
imported photography and other remote sensing methods along with 
infornidtion obtained from ground survey methods for urban planning 
i,urposes. Tne maps cover the basic geology, hydrogeology, engi-
neering geology, geoecology, geomorphologv and seismogeologv in 
addition to landuse, site selection and layout maps. 
Shuyu, L. (1987): The Application of Comprehensive Air 
Remote Sensing Surveys to Construction and Planning in 
Guangzhou. Geol. Soc. Hong Kong., Bull. No. 3, Oct. 209-214. 
Sijing and Sulong (l987) discuss the knowledge of inter-
action bet'.veen geologic environment and engineering constructions 
as a scientific basis for prediction of geological hazards and 
for assessment of engineering problems. The experience gained 
in urbanization of Dukon city, Chira are described in detail. 
Sijing, V;. and Y. Sulong (1987): The Interaction Between the 
Geological environment and Urban Engineering Construction. 
Geol. SoC. Hongkong, Bull. No. 3, Oct. 141-152. 
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Sonido and Manfipon (l987) discuss the geological factors 
taken into consideration in assigning the specific best use of the 
different areas of Metro Manila. Criteria used in planning and 
zoning of the area and effect of landuse planning on the geolo-
gic environment is also described besides a discussion on the 
socioeconomic and physical settings of the Metropolis. 
Sonido, d.P. and C.J. Manipon (1987): An Analysis of the 
Geolojic Consideration in the Zoning and Landuse Planning 
of Metro Manila, Phillipines. Geol. Soc. HongKong, Bull. 
No- 3, Oct., 115-125. 
Srivastava (1988) discusses the significance of the 
geoscientific aspects of river valley, roads, industries, mine 
and urban development projects to illustrate and highlight the 
rola played in proper evaluation of the geoenvironmental problems 
anc^  tn^ -ir manageriffint. The problems related to landslides, flash 
floods and slope instability are also dealt with. 
irivastava, A.K. (1988): Geoscientific Study as an 
issential Input for Environmental Management of Areas 
under -iater Resource, Communication and Urban Developments 
in Himalayan Region J. Sngg. Geol. Vol. 17, Nos. 1/2, 
23-24. 
Strange (l987) discusses the necessity of special mapping 
techniques for the ddtailed geological survey of Kowlon and 
Hongkong. The field survey was concentrated in newer urban 
areas because of the excellent exposures of fresh rock. Temporary 
sections arouno Kowlon and Hongkong were particularly useful in 
filling; gaps in geological information in the densely'populated 
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older urban areas. 
Stranae, P.J. (1987): Urban Geological Mapping -
Tehcniques Used in Kowlon and Hongkong. Geol. Soc. 
Hongking, Bull. No. 3, Oct., 181-190. 
Thanadpipat et al. (l987) discuss the environmental 
geolQ.^ y and geotechniques of a university campus lying on a 
terrain ranging from undulating and rolling to flat. The 
t,?rr3in^  ary classified geologically into five landform units 
as slope complex, slope wash, terrace deposits, back swamp 
an'-i stream channel. 
Thanadpipat, C. et al. (1987): Geotechniques and Hnvironm-
ental Geology of Chiang Mai University Campus, Thailand. 
Geol. Soc. Hongkong, Bull. No. 3, Oct. 307-318. 
Verma and Jethwa (1988) describe underground space utili-
zation as a valuable resource for the protection of urban environ-
ment. Proper use of underground space result in advantages like 
ecological contributions, reduction in congestion and pollution, 
isolation from noise, preservation of surface open space and 
•energy conservation etc. It has some limitations also but these 
can be overcome by suitable designs. 
Verma, M. and J.L. Jethwa (i988): Protection of Urban 
i£nvironment through Underground Space Development. J. £ngg. 
Geol. Vol. 17, Nos. 3/4, 41-59. 
Yudbhir (1987) brings out the influence of groundwater 
c nlrollad slides and movements on urban development in hilly 
terrains. Case studies highlight the influence of geology on 
stability and maintenance of constructed facilities. The influence 
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of groundwater Doth natural and related to urban development is 
also demonstrated. 
Yudbhir (1987): Groundwater Controlled Slope Movements and 
Hillside Urban Development in India. Geol. Soc. Hongking., 
Bull. No. 3, Oct..333-392. 
Zambre (1987) carried out a hydrogeological investigation 
by means cf well inventory data and geophysical techniques for 
using it in urban planning of Solapur city. The existence of 
three major aquifers in the basalts have proved to be useful in 
wat.-r supply for domestic and other uses. 
Zambre, M.><. (1987): Role of Hydrology in Urban Planning-
A Case Study for Solapur City, India. Geol. Soc. Hongkona, 
Bull. No. 3, Oct., 565-572. 
SUMMARV 
The studies reveal that mina problems encountered in 
urban development are subsidence and deformation of ground surfaces, 
landslid^ is and collapses in Karstic limestone areas, soil shrinkage 
and subsidence due to mining, landslips and land flooding, coastal 
anu fluvial erosion, seismicity and volcanic eruption and loss of 
resources duo to residential development. Three phase geological 
mappin^ 3 viz., general study, special purpose mapping and detailed 
study of the project is also described (Hamdani and Hartono, 1987). 
The geological study is based on information from bore hole logs 
anc buil'Jing foundation records (Howat and Storey, 1987) . the 
importancj of geological monuments for teaching aids and demons-
0 
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tration sites is also discussed (Ruxton, 1987). The understanding 
f distrioution and characteristics of soil, rock and water is 
tTTiphasized to preuict the geological hazards and propose remedial 
measures (Shenglin, 1987). The proper use of underground space 
fcr the protection of urban environment (Verma and Jethwa, 1988) 
is discussed and the usage of remote sensing methods for urban 
planning is also described (Shu, yu, 1987). In addition the 
influence of groundwater in hilly terrains (Yudbhir, 1987) and 
the rcle of nydrogeologv in urban planning (Zambre, 1987) is 
also discussed. 
1.4 INTRODUHTION 
The pc-)pers under study mostly deal with the rolp* of envi-
ronmjntal geology in urban planning and development. The impor-
tant themes discussed are offshore sources of fill, crustal 
stability for city planning, road and railway aligenments and 
rcle of hydrology, environmental issues associated with under-
grouno space development and geo-environmental problems of a 
thermal power project. 
Arthurton (l987) discusses the paleogeographic and paleo-
bathymetric reconstruction for Holocene and pleistocene .through 
sedimantological, micropaleontologicaland seismostratigraphic 
studies of quarternary deposits. The modeling is providing a 
predictive tool for locatin^j and delineating quarternary sand 
bocies, that mav be subsequently considered as source of fill. 
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Arthurton, R.3. (1987): Studies of Quarternary Geology 
and the exploration for Offshore Source of Fill in Hongkong. 
Geol. S Q C , Hongkong, Bull. No. 3, Oct., 229-238. 
De yu (1987) evaluated the stability of crust, based on 
various geological surveys through the means of crustal stress 
measurements, microseismic station net observations, fault 
displacement observations airborne infrared and rader scanning 
ano model experiments for city planning and economic development 
in Jhina. The studies also included construction site field 
investigations, development of groundwater, resources and search 
for builoing materials. 
De-Yu, Z. (1987): Th© Role of Gf^ ology in the Development of 
Shenzhen Special £conomic Zone. Geol. Soc. Hongkong, 3ull. 
No. 3, Cct. 219-228. 
Dixit (1988) discusses the goological and environmental 
factors taken into consideration for deciding the road alignment 
and its construction as well as to prevent and to minimize the 
landslides and road breaches, particularly in Himalayan terrain. 
Dixit, R.S. (1988): Geological and Environmental Considera-
tions in Construction of Hill Roads. J. Engg* Geol. Vol.17, 
Nos. 1/2, 35-43. 
Kim (1987) discusses the investigations of Ded rock and 
surfacial deposits of Seoul,comprising Biotite Gneiss, Limestone, 
quartzitG, a'T^ phibotite, granite and alluvial deposits. Major 
projects involving extensive geological investigations include 
undercjround railway system, Han river basin development programme 
ana search for groundwater. 
: 476 : 
Kim, B.K. (1987): Role of Geology in Development of 
Seoul. Geol. Soc. Hongkong, Bull. No. 3, Oct. 153-156. 
Langford et al. (1987) describe the complex bedrock 
pattern in areas around Tuen Mun town, largely covered by mass 
wasting deposits, alluvium and marine sediments by means of 
geological survey mapping aided by borehole cores and logs. 
Since new town develops in these areas, the geological model 
will continue to provide a useful framework for site investiga-
tion. 
Langford, K.L. et al. (1987): Geological Survey and Ground 
Investigation in Tuen Mun, Western Mew Territories, 
Hongkong. Geol. Soc. Hongkong, Bull. No. 3, Oct. 199-208. 
McFeat-Smith (1987) discusses the present use of under-
ground space for transportation, railway stations and shopping 
plazas etc. ana otitlines further pot*?!ntial uses. Particular 
emphciis Is given to the environmental and social issues involved, 
to favourable geological media for constructing such works and 
to ways of minimizing costs. 
McFeat-Smith, I. (l987): The Use of Underground Space 
in Hongkong. Geol. Soc. Hongkong, Bull. No. 3, Oct., 165-180. 
Nash and Arthurton (i987).describe and compare five cate-
gories ofcontrolled waste disposal sites, both land based and 
marine, in terms of their substrate hydrogeology. The use of 
natural and synthetic liners and seawalls as leachate barriers 
is also rc-viewed. 
•Aash, J.M. and i{.S. Arthurton (1987): Hydrology of Controlled 
Landfills in Hongkong. Geol. Soc. Hongkona, Bull. No. 3, 
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Pant et al. (1988) discuss the remedial measures required 
for overcoming the adverse effects of the geological environment 
of a deep box cut railwav alignment for smooth communication. 
Th*^  environment involves slope stability with the main problem 
of formation of wedges of rock caused by interaction of various 
joints. These categories of problems like slope failure in 
incompetent rock, competent rock and steep and deep cuts executed 
for laying the alignment have been identified. 
Pant, 3. et al. (l988): Environmental Management in a 
Part of Karaila Road - Beena Jayant Railway Alignment, 
eastern Railway, Sidhi District, M.P, and Mirzapur 
District, U.P.: J. Snag. Geol., Vol. 17, Nos. l/2, 1-12. 
Pradhan (1988) discusses the geoenvironmental land engineering 
geological problems of pre and post construction stages of a 
thermal power station. The main problems relate to strength, 
transmissibility, premeable zones in the foundation and possible 
groundwater pollution by flyash.' 
Pradhan, S.R. (l988): Geoenvironmental Aspects of Chandrapur 
Super Thermal Power Project, Chandrapur District, Maharashtra. 
J. £ngg. Geol. Vol. 17, Nos. 1/2, 15-21. 
SUMMARY 
The studies reveal that geology plays a vital role in 
urban development and planning. Geological and environmental 
factors must be taken into consideration in road and railway 
co'istruc tions for preventing and minimizing the landslides etc. 
particularly in hilly terrains. Geological models provide a 
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useful framework for site investigation. Usage of underground 
space for transportation and shopping facilities is also discu-
ssed. The use of natural and synthetic liners and sea walls as 
ieachate barriers is reviewed. The main problems associated with 
d thermal power plant relate to strength, transmissibility, per-
meable zones in the foundation ana possible groundwater pollution 
by fly ash. 
l.b INTRODUCTION 
The papers under study deal with waste disposal evaluation 
ano subsurface disposal of radioactive wastes. Other topics 
discussed are safe distance prediction for waste disposal and 
petromineralogical considerations for selecting radioactive waste 
repositories in India. 
Brimicomb (1987) discusses the need of a detailed evalua-
tion of waste disposal sites for formulating an environmentally 
sound policy tovvfards these sites. Two important considerations 
are lanouse planning and engineering feasibility. Landform is 
the key to interpreting materials and processes in relation to 
design criteria for landfills. 
Brimicomb, A.J. (l987): Geomorphological Terrain Evaluation 
For Solid .Vastes Disposal in Tropical and Sub-Tropical 
Climates. Geol. SQC. Hongkong, Bull. No. 3, Oct., 457-482. 
Ghosh (1988) discusses the development of repositories 
for subsurface disposal of radioactive wastes. Main rock types 
being co-.sidered include granite and granitoids, argillaceous 
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sediments, basalt, volcanic tuff, salt bait and anthydritic rock. 
A brief summary of existing practice is also outlined, 
Ghosh, U.K. (1988): Geological Media for the Disposal of 
Radioactive Wastes in India. J. dngg. Geol. Vol. 17, Nos. 
1/2, 1-8. 
Israili (l987) prepared graphs from separate isocones 
for each contaminant in pre and post monsoon rain, surface and 
groundwater samples and soils for different locations in the 
study area revealing greater concentration of Isocones of higher 
values near their possible anthropogenic source. The method was 
fnunc to be very valuable in usual estimation of the influence 
of variou- contaminants in the region, besides locating the 
air3ction and the rate of flow of pollutants and safe distances 
for waste disposal. 
Israili, S.H. (1987): Pollution Dispersion in the Central 
Gange 3asin - A Graphic Approach to Predicting Safe Distance 
for -.aste Disposal. Geol. Soc. Hongkong. Bull. No. 3, Oct., 
463-473. 
Phadke e t a l . (1986) reviews the nature of Radioactive 
waste (Raw), i t s i s o l a t i o n s teps , possible storage methods and 
i t s f ina l disposal in a geological medium. Two important re ten-
tion aspects of such a medium are high sorption capacity and low 
permeabi l i ty . The Deccan traps and peninsular gneiss ,in the 
shield area of India seem to-be su i tab le rock candida tes . From 
petromin3ralogical cons idera t ions , the z e o l i t e - c h l o r i t e f i l l e d 
amygdular oasa l t in a low seismic area i s a be t t e r chbice than 
peninsular gne i s s . 
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Phaoke, A.V. e t a l . (1986) : P e t r o m i n e r a l o g i c a l c o n s i d e r a t i o n 
in i e l e c t i o n of Rock Candida tes a s High l ^ve l and Longlived 
R a d i o a c t i v e . iVaste Repos i to ry in I n d i a . P r o c . Semi. dnv. 
Aspects of Geologv - Geol , 3oc. I n d i a , Mem6ir-5, 1 4 5 - l b l . 
SUMMARY 
The studies reveal that granites and granitoids are 
considered good repositories for sub-surface disposal of radio-
active wastes and landuse planning and engineering feasibility 
ar-e important consideration for waste disposal site evaluation. 
A graphic approach to predict safe distance for waste disposal 
is described. Amygdaloidal basalt is thought to be a better 
rock canoidate for RAWR than peninsular gnejLss in Indi». 
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SECTION 2 CUT SLOPES, LAND SLIDES AND GEOTECHNICAL ENGINEERING 
PROBLEMS 
2 .1 INTRODUCTION 
The papers of t h i s s e t dea l wi th se ismic envi ronmenta l 
s t u d i e s . The main t o p i c s inc lude s e i s m i c i t y e v a l u a t i o n s tudy , 
c o l l i s i o n c o n t r o l l e d s t r u c t u r e s , v o l c a n i c hazards zona t ion and 
a c t i v e f a u l t s u r v e y i n g . 
i n d i c o t t e t a l . (1987) p r e s e n t the r e s u l t s of a s e i s m i c i t v 
s tudy c o n s i d e r i n g the g e o l o q i c a l se i smic c o n d i t i o n s d e s c r i b i n g 
major t e c t o n i c s t r u c t u r e s / / i th t h e i r s e i s m o l o g i c a l h i s t o r y and 
an a n a l y t i c a l s tudv of tho seismic da ta of the s t u d y r e g i o n . 
The two r e s u l t s were found to be c o n s i s t a n t . 
i n d i c o t t , L . J . e t a l . (1987) ; S e i s m i c i t y Eva lua t i on Studv 
in Olongapo C i t y , P h i l l i p i n e s . Geol . S o c , Hongkong, Bull 
Mo. 3 , Oc t . 399-412. 
•jhosh (1988) s t u d i e d fo ld t h r u s t b e l t s and ax i a l p lane 
f r a c t u r i n g in the Himalayan reg ion as p r o v i d i n g ev idences for 
c o n t i n e n t a l sho r t en ing and o v e r - r i d i n g of t h e i n t r a - c o n t i n e n t a l 
l a y e r s . J r i n d i n g and f r i c t i o n along the i n t r a - c o n t i n e n t a l blocks 
s epa ra t ed by t r a n s v e r s e f a u l t s are thought to be the most appro-
p r i a t e p r o c e s s e s to g e n e r a t e ea r thquakes in the Indian b l o c k . 
Ghosh, U.K. (1988) : On The C o l l i s i o n C o n t r o l l e d S t r u c t u r e s 
and Consequent Seismic environment in the Indian Block - An 
Overview. J . cngg. Geo l . V o l . 17, Nos. 3 /4 , 39-46 . 
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Westercamp (1987) discusses the zonation of volcanic 
hazards on the basis of four types of da ta ( l ) the erupt ive 
h i s to ry of the volcano, (2) meteorological data , (3) present 
morpholoqy-of the volcano, and (4) the progress of c e r t a in 
volcanic e rup t ions . Hazard maps thus drawn up can be summed 
up according to the d i f f e ren t erupt ive pa t t e rns foreseen, should 
the volcano awake. 
Westercamp, D. (1987): Zonation of Volcanic Hazards a t 
Mount Pelee , Martinique, French West Ind i e s . Geol. Soc. 
Hongkong, Bul l . No. 3, C c t . , 413-444. 
Yuanzhanq and Qinhua (1987) discuss the importance of 
surveying the act ive f a u l t s within c i t i e s and around a radius 
of ICC kms. for appropriate ant i -se ismic measures in c i t y 
cons t ruc t ion . The main act ive f au l t s in south China belong to 
tv.'o s e t s . One is the most important s t ruc tu re in the basements 
and another i s b e t t e r developed in the covering s t r a t a . 
Yuanzhang, D and C.Qinhua (1987): Active Faul t s in South 
China. Geol. Soc. Hongkong, Bul l . No. 3, Oct. 393-399. 
SVmARY 
The s tudies reveal tha t ana ly t i ca l and geological seismic 
s tudies are cons i s t en t . Grinding and f r i c t i o n along the i n t r a -
cont inenta l blocks separated by t ransverse f a u l t s are thought to 
be the most appropriate processes to generate earthquakes in the 
Indian block. Hazard maps for each volcanic phenomenon can be 
summed up according to the d i f f e r en t erupt ive pa t te rn foreseen, 
should th^ volcano awake.Th^ act ive f a u l t surveying is important 
for an t i - se ismic measures in c i t y cons t ruc t ion . 
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2.2 INTRODUCTION 
The papers presented deal with reservoir induced seismicity 
studies. The topics discussed are earthquakes and artificial rese-
rvoirs, hydrology of volcanic areas, reservoir impoundment and 
seismic hazards and RIS in Deccan volcanic, province. 
Gupta (l986) summarizes the basic information about the 
magnitude, intensity and frequency of earthquakes in the vicinity 
of artificial water reservoirs. Koyna (Maharashtra) is the most 
unique site of RIS and large artificial water reservoirs near 
himalayan foothills, being located in high seismicity zones, are 
under a constant threat from large natural earthquakes. 
Gupta, H.K. (l986): Earthquakes and Artificial Water Reser-
voirs. Proc. Semi.Env. Aspects of Geology. Geol. Soc. India. 
Memoir-5, 145-151. 
Kayane et al. (l987) discuss a methodology of good water 
field survey taking ASO volcanoes in Japan as an example. Volcanic 
area have special hydrological characteristics such as scanty over-
land runoff, abundant springs, large storage capacity and long 
residence time of groundwater. Utility of stream net work analysis, 
remote sensing techniques, numerical simulation and isotope techni-
ques have been shown with examples. 
Kayane, I. et al. (1987): Remote sensing and Isotope Techni-
ques in Understanding the Hydrology of Volcanic Areas- A case 
study. J. Geol. Soc. India. Vol. 29, Jan., 158-171. 
Patil and Guha (l988) describe reservoir Induced Seismicity 
(RIS) and categorise it on the basis of intensity/nature of sesmi-
city into intense, mild or moderate, and microlevel seismicity. 
Strongest RIS events follow high rate of change of lake level and 
are seen to be associated with depths of water column of 100 meters. 
Moderate seismicity and normal and strike slip fault environment 
seem to favour RIS. 
Patil, D.N. and S.K. Guha (1988): Impoundment of Large Water 
Reservoir and Seismic Hazards: A Global Assessment. J. Engg. 
Geol. Vol. 17, Nos. 3/4, 1-26. 
Power et al. (1986) evaluated the relationship between 
seismicity, tectonic setting and water impoundment within the 
Deccan volcanic province. The reservoirs, except, Ghirni, are 
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located on major s t r u c t u r a l lineaments within moderately to mildly 
seismic zones. Percola t ion of water along f rac tu res and consequent 
build-up of pore f lu id pressure which when t ransmit ted down to 
s t r e s s zones a t depth, t r i gge r off ear thquakes . 
Power, K.B. e t . a l . (1986): Reservoir-Induced Seismici ty in the 
Deccan Volcanic Province, Ind ia . Proc.Semi.Env. Aspects of 
Geology. Geol. Soc. India - Memoir-5, 151-166 
SUMMARY 
The studies reveal that large artificial reservoirs near 
himalayan foothills are under a constant threat from natural earth-
quaks. Volcanic areas have special hydrological characters and 
normal and strike slip fault environment favours RIS. Water perco-
lation along fractures built up pore pressure and ultimately induce 
earth quakes. 
2.3 INTRODUCTION 
The papers under study deal with hill slope instability 
and landslides, the main topics discussed are hill slope insta-
bility, land slide incidence, slope instability for landslide 
zonation, stability assessment of cut slopes, surficial environment 
problems, landslides and hill side development, mine slope failure 
in a chromite field, land slide problems and their delineation by 
landsat imageries, boulder collovium stability, selection of buil-
ding sites and hill -slope boulder development. 
Chatterjee and Chhibber (l988) discuss the instability and 
failure of a flattened right cut slope designed for a regulated 
discharge of water. Geometric analysis reveal that benching and 
berming involving 78>^  reduction of slope height and 5b'/. removal of 
the potentially instable mass conjuncted with free draining high 
shear dry masonry retaining walls is more effective than either 
flattening or anchoring the slope for stabilisation. 
Chatterjee, K. and I.E. Chhibber (1988)s Stability Problem 
in the Right Cut-Slope of Bansagar Common Water Carrier Shadol, 
M.P. J. Engg. Geol., Vol. 17, Nos. 3/4, 77-91. An analysis and 
Some Remedial Measures. 
Cheang (1987) attributes landsliding in Malaysia to highway 
construction, low cost housing in disused mining land, gravel pump 
mining and quarry blasting. Precautionary measures are suggested 
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to avoid increasing incidence of landsliding in future due to 
building of bridges, dams, reservoirs, lumbering, offshore 
mining an'i petroleum engineering activities. 
Cheang, .<.K. (l987): Landslide Related Geo-technical 
ingineering Problems in Malaysia. Geol. Soc. Hongkong, 
Bull., No. 3, Oct. 335-346. 
3upta (1988) assesses some factors contributing to slope 
instabilitv for landslide zonation in the study area. The factors 
analysed are slope angles alongwith distribution, lithology and 
relative strength of bed rock and overburden materials, rainfall 
an' activo and dormant landslides incidence. Three categories 
of slop" instability were demarcated in the landslide zonation 
mao for g>oenvironmental assessment of the study area. 
Gupta, S.K. (1988): Landslide Zonation - An Input for Geo-
environm3ntal Assessment of a Part of Satluj Valley, H.P.-
J. Hngg. Geol., Vol. 17, Nos. 3/4, 53-66. 
Jukes et al. (1987) describe the broad approach adooted 
in tackling the preliminary stability assessment of cut slopes 
and illustrate the methodology used. Emphasis is given to the 
detall3d background search undertaken,.the establishment of 
geological models, the analytical techniques employed and the 
range of conclusions/recommendations resulting from the assessment. 
Jukes, A. et al. (1987): Preliminary Stability Assessment 
of Cutslopes in Hongkong. Geol. Soc. Hongkong, Bull. No. 3, 
Cct. 347-358. 
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.<hrT.vli9 anH Ghannam (l987) discuss the problems related 
to th.^  surfacial environment of the largest urban centre in 
Lebanon. Landuse delineation has been proposed for proper land 
development. A map showing land stability classes has also been 
constructed for the study area. 
Khawlie, l\.d. and J. Ghannam (1987): Land Stability and 
Gectechnical Studies for the Development of Greater Beirut 
Area, Lebanon. Gool. Soc. Hongkong, Bull. No. 3, Oct. 97-114, 
:<ong (1987) highlights the problems of landslides asso-
ciated v/ith hill side residential development by discussing two 
recent maior examples. Probable causes, geological factors 
involved and possible preventive and remedial measures are 
discussed from an engineering geological approach. The role 
of seepages as the single most important triggering factor is 
evident from occurrences during heavy rainfall. 
Kong, T.B. (1987): Landslides and Hillside Development. 
Recent Case Studies in Kuala Lumpur, Malaysia. Geol. Soc, 
Hongkong, Bull. No. 3, Oct., 373-382. 
Mahalik et al. (1986) describe slope failures and suggest 
remedial measures in the sukinda chromite field. Failures have 
occurred either along hill slopes affecting the quarries below or 
they have occurred along the benches. Failures along the hill 
slopes are of major dimensions and have occured either during 
h?avy rains or during dry summer months under unusual circumsta-
nces. 
Mahalik, N..<. et al. (1986): Landslide and Mine slope Failure 
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in Sukinda 3hromite F i e l d , O r i s s a , I n d i a , P r o c . Semi . .Env . 
Asp--^cts of Geology - Geol . Soc. I n d i a , Memoir-5, 241-?49 . 
Naqarr-irsn and Shah (1988) d e l i n e a t e d Sironcha a rea in to 
zones susceptibl--^ tr land^lidf^ h a z a r d s . S tudies are based on 
n^ : i n - ^r i n'; q'?oln-'ical chnrnc t e r i'^ t i c s ob ta ined by usinq l andsn t 
imjorv and a e r i a l pho tographs . 
Naqnra ian , R. and S.D. Shah (1988) : D e l i n e a t i o n of Areas 
S u s c e p t i b l e to Lands l ide Hazards - A Case Study from 
South'^rn Maharash t r a . J . £nv. Geol . V o l . 17, Nos. 3 / 4 , 
4 7 - 5 2 . 
Ruxton (1987) d i s c u s s the s lope s t a b i l i t y of Hongkong 
c i t y where s lopes are u s u a l l y mantled wi th col luvium compris ing 
bou lde r s of r h y o l i t e s , tu f f in a ma t r ix of g r a v e l l y , s i l t y and 
sandy c l o v . The s t a b i l i t y i s g r e a t e r t han t h a t accounted f o r 
by l a b . shear s t r e n g t h t e s t i n g and i s a t t r i b u t e d to high con t en t s 
of i ron c '^p,i.,-?nted g r a i n s d i scovered in many samples . I ron cemen-
t a t i o n i s s t rong with comple te ly decomposed g r a n i t e , i 
Ruxton, 3 . P . (1987) ; Iron Cementat ion in Boulder Colluvium 
I / a t r i x under Hongkong C i t y . Geol . SoC., Hongkong, B u l l . 
No. 3, O c t . , 359-372. 
Sanival (1988) h i g h l i g h t s the importance of variovis geo-
t--^cnnical and e c o l o g i c a l f a c t o r s fo r the planned and r a t i o n a l 
s e l e c t i o n of the b u i l d i n g s i t e s in the h i l l y r eg ions wi th 
p a r t i c u l a r r e f e r ence to Kumaon Himalaya in U .P . 
3anwal , R.,C. (1988) : Geotechnica l and Eco log ica l Paramete rs 
in th? S e l e c t i o n of Bui ld ing S i t e s in H i l l y Reg ions . J , Engg. 
G e o l . , V o l . 17, Nos. l / 2 , 49 -56 . 
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V o^ng (1987) d e s c r i b e s a p r e l i m i n a r y s tudy based on 
a e r i a l photograph i n t e r p r e t a t i o n , a su r f ace boulder survey and 
T^oloqica l mappino, of the development of bou lde rs on h i l l s l o p e s . 
Th-3 s tudy i n d i c a t e d t h a t the d i s t r i b u t i o n of the bou lde r s and 
bould3r f i e l d was g e o l o g i c a l l y c o n t r o l l e d and both exogenic 
and endogenic g e o l o g i c a l p roces se s are r e s p o n s i b l e for t h e i r 
development . 
Vv'onq, K.M. ( l 9 8 7 ) : The Development of Boulders on 
H i l l s l o p e S i t e s in Hongkong. Geo l . Soc. Hongkong, B u l l . 
No. 3 , Oc t . 239-248 . 
SUMJMRY 
The studies reveal that benching and berming is more 
effective than either flattening or anchoring for slope stabi-
lisation, fvlany landslides are attributed to highway construction 
projects, low cost housing development in disused mining land, 
gravel pump mining operations and quarry blasting. Factors like 
slope angles, lithology and relative strength of bed rock and 
overburden material and rainfall etc. are contributing to slope 
instabilities. Slopes are dealt with in four stages as pre-
liminary stability assessment, Site investigation and stability 
analysis, design, and construction of preventive works. Proper 
land development requires land use delineation depending upon 
the behaviour understanding of the surficial material. In land-
slides the role of seepage is evident from occurrence during 
heavy rainfall. Failures along the hill slopes have occured 
duri.ng the rainy season in a chromite field. Iron cementation 
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for slope stability is strong with completely decomposed granite 
Mine waste effects in acid ponds reveal high concentration of 
Al, Cu, Fe and Zn in water and Cu, Fe and Zn in the sediment. 
Alkaline ponds show high mean sediment concentrations of Cd, 
fv'n, Fe and Ni and Al and Cu showed great concentration in the 
biota. 
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KhrT.vlie anri Ghannam (l987) discuss the problems related 
tc th.-? surfacial environment of the largest urban centre in 
Lebanon. Landuse delineation has been proposed for proper land 
development. A map shov;ing land stability classes has also been 
constructed for the study area. 
Khawlie, U.d. and J. Ghannam (1987): Land Stability and 
Geotechnical Studies for the Development of Greater Beirut 
Area, Lebanon. Geo!. Soc. Hongkong, Bull. No. 3, Oct. 97-114. 
Kong (1987) highlights the problems of landslides asso-
ciated v/ith hill side residential development by discussing two 
recent major examples. Probable causes, geological factors 
involved and possible preventive and remedial measures are 
discussed from an engineering geological approach. The role 
of seepages as the single most important triggering factor is 
evident from occurrences during heavy rainfall. 
Kong, T.B« (1987): Landslides and Hillside Development. 
Recent Case Studies in Kuala Lumpur, Malaysia. Geol. Soc, 
Hongkong, Bull. No. 3, Oct., 373-382, 
Mahalik et al. (1986) describe slope failures and suggest 
remedial measures in the sukinda chromite field. Failures have 
occurred either along hill slopes affecting the quarries below or 
they have occurred along the benches. Failures along the hill 
slopes are of major dimensions and have occured either during 
h?avy rains or during dry summer months under unusual circumsta-
nce s. 
Mahalik, N.K. et al. (1986): Landslide and Mine slope Failure 
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in Suk inda 3h romi to F i e l d , O r i s s a , I n d i a , P r o c . S e m i . . E n v . 
Asp'-^cts of Geology - G a o l . S o c . I n d i a , M e m o i r - 5 , ^Al-^49. 
Narjarpipn and Shah (1988) d f l i n e a t e d S i r o n c h a a r e a i n t o 
7ones s u s c e p t i b l e to l a n d G l i d o h a z a r d s . S t u d i e s a r e ba sed on 
' n i i n ^ ' r i n i g ^ o l n - i c a l c h a r n c t ^ ^ r i ' ^ t i c s o b t a i n e d by u s i n g l a n d s a t 
inc--]erv and a e r i a l p h o t o g r a p h s . 
N a n a r p i a n , R. and S .D. Shah ( 1 9 8 8 ) : D e l i n e a t i o n of Area s 
S u s c e o t i b l e to L a n d s l i d e H a z a r d s - A Case Study from 
Jou th ' ^ rn M a h a r a s h t r a . J , £ n v . G e o l . V o l . 17 , N o s . 3 / 4 , 
4 7 - 5 2 . 
Rux ton (1987) d i s c u s s t he s l o p e s t a b i l i t y of Hongkong 
c i t y where s l o p e s a r e u s u a l l y m a n t l e d w i t h c o l l u v i u m c o m p r ' ' s i n g 
b o u l d e r s of r h y o l i t e s , t u f f in a m a t r i x of g r a v e l l y , s i l t y and 
sandy c l o v . The s t a b i l i t y i s g r e a t e r t h a n t h a t a c c o u n t e d f o r 
by l a b . s h e a r s t r e n g t h t e s t i n g and i s a t t r i b u t e d t o h i g h c o n t e n t s 
of i r o n c"n.-?nted g r a i n s d i s c o v e r e d in many s a m p l e s . I r o n cemen-
t a t i o n i s s t r o n g w i t h c o m p l e t e l y decomposed g r a n i t e . > 
R u x t o n , B . P . ( 1 9 8 7 ) : I r o n C e m e n t a t i o n i n B o u l d e r C o l l u v i u m 
f / a t r i x unde r Hongkong C i t y . G e o l . S Q C , Hongkong, B u l l . 
No. 3 , O c t . , 3 5 9 - 3 7 2 . 
San'val (1988) h i g h l i g h t s the i m p o r t a n c e of v a r i o u s g e o -
t-^c.-inical anr" e c o l o g i c a l f a c t o r s f o r t h e p l a n n e d and r a t i o n a l 
s e l - ^ c t i o n of the b u i l d i n g s i t e s in t he h i l l y r e g i o n s w i t h 
p a r t i c u l a r r e f e r e n c e to Kumaon Himalaya i n U . P . 
3 a n w a l , R..C. ( 1 9 8 8 ) : G o o t e c h n i c a l and E c o l o g i c a l P a r a m e t e r s 
in th> S e l e c t i o n of B u i l d i n g S i t e s in H i l l y R e g i o n s . J . 3 n g g . 
G - o l . , V o l . 1 7 , Nos . 1 /2 , 4 9 - 5 6 . 
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y/ong (1987) describes a preliminary study based on 
aerial photograph interpretation, a surface boulder survey and 
geological mapping, of the development of boulders on hillslopes. 
Tho study indicated that the distribution cf the boulders and 
bould3r field was geologically controlled and both exogenic 
and 3ndogenic geological processes are responsible for their 
development. 
V«onq, K.M. (1987): The Development of Boulders on 
Hillslope Sites in Hongkong. Geol. Soc. Hongkong, Bull. 
No. 3, Oct. 239-248. 
SUWMRY 
The studies reveal that benching and berming is more 
effective than either flattening or anchoring for slope stabi-
lisation. Many landslides are attributed to highway construction 
projects, low cost housing development in disused mining land, 
gravel pump mining operations and quarry blasting. Factors like 
slope angles, lithology and relative strength of bed rock and 
overburden material and rainfall etc. are contributing to slope 
instabilities. Slopes are dealt with in four stages as pre-
liminary stability assessment, Site investigfation and stability 
analysis, design, and construction of preventive works. Proper 
land development requires land use delineation depending upon 
the behaviour understanding of the surficial material. In land-
slides the role of seepage is evident from occurrence during 
haavy rainfall. Failures along the hill slopes have occured 
during the rainy season in a chromite field. Iron cementation 
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for slope stability is strong with completely decomposed granite 
Mine waste effects in acid ponds reveal high concentration of 
Al, Cu, Fo and Zn in water and Cu, Fe and Zn in the sediment. 
Alkaline ponds show high mean sediment concentrations of Cd, 
fun, Fe and Ni and Al and Cu showed great concentration in the 
biota. 
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SECTION 3 ENVIRONMENTAL HAZARDS 
3.1 INTRODUCTION 
The studies include sinkhole collapses, utilization of 
karst cav?s, site avaluation in karst region and the development 
of karst water resources. The papers presented deal with sink 
h'le problems as an environmental hazard, 
Dougherty and Perlow (1988) describe a dramatic sinkhole 
collapse resulting in a major health and safety hazard. Stabi-
lization and repair works required almost three months and huge 
costs to restore utility services, roadway and parking areas. 
uougherty, P.H. and M. Perlow, Jr. (1988): The Macungie 
Sinkhole, Lehigh Valley, Pennsylvania: Cause and Repair, 
inv. i^ol. ..at. Sci. Vol. 12, No. 2, 89-98. 
Jing and Jongwing (1987) describe the utilization of 
karst caves as subsurface storehouses depending on the factors 
like good concealment, protective thickness, sufficient space 
and useful area etc. The ceiling board of the cave should be 
of high stability and the bottom board capable of bearing 
pressure . 
Jing, •. and T. Jongwing (1987): Studies on the Utilization 
and Stability of Karst Caves. Geol. Soc, Hongkong, Bull. 
No. 3, Oct., 157-164. 
Lamoreaux and Newton (1986) describe induced sinkholes as 
an environmental hazard resulting from human water development/ 
management activities in a karst area impacted by groundwater 
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v.ithdrav^ al s. Remote sensing techniques predict their locations 
providing a basis for design and relocation of structures such 
as gas pipeline, dam or building. Utilization of techniques and 
a. case history of the relocation of a pipeline are described. 
Lomoreaux, P.£. and J.G. Newton (1986): Catastrophic 
Subsioence: An £nvironmental Hazard, Shelby County 
Alabama, dnv. Geol. Wat. Sci., Vol. 8, Nos. l/2, 25-40. 
Houx (19b8) describes engineering geological investigation 
of karst sit^s proposed for development depicted on flow charts 
provided to serve as guidelines in the evaluation of dewatered 
ano non-dewatered sites. Precautionary measures compulsory for 
development ar'j also listed. 
.•ioux, P. (1988): The inaineering Geological Evaluation 
of Sites Proposed for Jevelopmont in the Dolomite Karst 
Kigions of Southern Africa, anv. Geol. Wat. Sci. Vol. 12, 
i^Io. ./-, 129-134. 
Zisheng and Xueyu (19B7) evaluated karst water resources 
and the environmental geological problems associated with their 
development. Measures including artificial recharge and ground-
water reservoirs have been or will be used for increasina the 
quantity or groundwater available for use in Karst areas of N. 
China ana regulating water supply. 
Zisneng, L and L. Xueyu (1987): Problems of environmental 
Geology in the Development of Karst Water Resources in 
Norihern China. Geol. Soc. Hongkong, Bull. No. 3, bet., 
535-542. 
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SUMMARY 
The s t u d i e s r e v e a l t h a t r eno te s e n s i n g t echn iques provide 
a b a s i s fo r des ign and r e l o c a t i o n of s t r u c t u r e s in such a reas 
ana flow c h a r t s serve as g u i d e l i n e s in s i t e e v a l u a t i o n s . The 
uS'^fulness of karst caves depends on f a c t o r s l i k e good c o n c e a l -
ment, p r o t e c t i v e t h i c k n e s s , s u f f i c i e n t space and use fu l a r e a . 
3.2 INTRODUCTION 
The paoers p r e s e n t e d deal wi th the envi ronmenta l problems 
of iCarst a r e a s . The s t u d i e s r e l a t e not only to s inkhole problems, 
but a l so d i s c u s s problems l i k e d rough t , f l o o d s , d e f o r e s t a t i o n , 
water p o l l u t i o n and gypsum K a r s t i f i c a t i o n . 
Beck (1988) summarizes the p r o c e s s e s behind the problems 
r e l a t e d to s i n k - h o l e development . I t i s concluded t h a t the 
e r o s i o n p roces se s in the e p i k a r s t i c zone are more compl ica ted 
tnan simple l imes tone d i s s o l u t i o n and t h a t they are the c o n t r o l l i n g 
f a c t o r s in many of the s i n k - h o l e r e l a t e d problems which impact 
man. 
Beck, 3 . F . (1988) : envi ronmenta l And Engineer ing E f f e c t s 
of S inkholes - The p r o c e s s e s Behind the Prob lems . Env. Geol . 
Wat. S c i . Vo l . 12, No. 2 , 71 -78 . 
Beni to and G u t i e r r e z (1988) ana lyse a k a r s t as wel l as 
i t s envi ronmenta l impact t ak ing p lace on the o u t s k i r t s of an 
i n d u s t r i a l and a g r i c u l t u r a l c i t y , Zaragoza , Spa in . The gypsum 
k a r s t i f i c a t i o n beneath the a l l u v i a l cover con t inuous ly modif ies 
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the surface features as a consequence of the generation of 
successive dolines affecting both the agriculture as well as 
the civil works. i 
Benito, G. and M. Gutierrez (1988): Karst in Gypsum and 
its Envrionmental Impact on the Middle Ebro Basin, Spain 
Bnv. Geol. Wat. Sci. Vol. 12, No. 2, 107-111. 
Daoxian (1988) reviews the environmental problems in 
karst terranes of China. Sinkholes being the most disastrous 
affecting buildings, railways, mines, reservoirs and farmlands. 
Others include drought, aquifer pollution and deforestation. 
It is concluded that Karst terrane . is a Vulnerable and fragile 
environment with the sinkhole problem a global one. Remedial 
measures such as concrete beams or injection and ventilation 
through boreholes are suggested to prevent sinkhole collapes. 
Daoxian, Y. (1988): Environmental and Engineering Problems 
of Karst Geology in China. Env. Geol. Wat. Sci. Vol. 12, 
No. 2, 79-87. 
Mijatovic (1988) discusses the recent functions of complex 
Karst system and its environmental impact expressed in catastro-
phic floods. The studies indicate that the modern hydrological 
development resulted in the formation of an endokarst drainage 
system and a very diversified epikarst system of groundwater 
circulation, generally controlled by paleoclimatic and climatic 
circumstances. 
Mijatovic, B.F. (1988): Catastrophic Flood in the Polje of 
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Cetinje in February, 1986, A Typical example of the 
Environment of Karst. Env. Geol. Wat. Sci. Vol. 12, No. 2, 
117-121. 
Molina and McDonald (1988) design a flood control scheme 
to prevent and minimise the future losses in a karstic area where 
sinkholes serve as the natural outlets for the streams. A series 
of measures recommended include: watershed management, river 
training, locally operated flood warning «ysterns, and community 
education and preparendness. 
Molina, M. and F. McDonald (1988): Sinkhole Management and 
Flooding in Jamaica. Env. Geol. Wat. Sci. Vol. 12, No. 2, 
113-116. 
SUMMARY 
The studies reveal that the sinkhole problem is a global 
one with different characteristics foJ: different parts of the world 
and erosion processes are the controlling factors in sinkhole 
related problems affecting man. Gypsum karstification affects 
agriculture and civil works by modification of surface features. 
Climate plays as important role in the formation of karst drainage 
system and flood control measures in Karstic areas include water-
shed management, river training, flood warning systems and commu-
nity education and preparedness. 
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3.3 INTRODUCTION 
The papers presented deal with environmental aspects of 
mining including phosphate, barytes, limestone, coal, uranium, 
g.old and other metal ore mines. The studies also relate to 
environmental management of mining operations, deepsea mining, 
mineral hydrolysis and extraction procedure testing of solid 
wastes. Other tonics include acid strip mine lake recovery, 
degraaation in Ta.i marbles and mine waste effects on benthos. 
Agarwal and Avadich (1987) describe the impacts of mining 
on the surounding environment through the processes ranging from 
exploration, minina, drillina, blasting, loading, crushing, 
quality control and transportation to beneficiation. The major 
problems are deforestration, physical disturbance of natural 
ground, ';ust, noise and wat^r pollution. 
Agar/.al, V. and P.O. Avadich (1987): Environmental Aspects 
of Mining - A Case Study of Jhamarkotra Rock Phosphate Mine. 
Semi. Inds. Mins. and Rocks of Rajashtan, Udaipur, Abst. 
Vol. pp. 17. 
Awasthi et al. (1982) discuss the environmental impacts 
of Lst. Mining in Doon valley and coal mines of Singrauli. It is 
suggested that there should be provisions for sequential landuse 
within the framework of overall mine development plan , that must 
1 
be env i ronmen ta l ly sound to ma in ta in the ba lance of the ecosystem, 
Av;asthi, S.C. e t a l . (1982) ; Environmental Impacts of ?Vlininq 
in U t t a r P radesh . I nd . Geol . Cong. 4 th S e s s . Abst . U e p t t . 
of o e o l . , B.H.U., S e c t . V I I I , 1-2. 
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Azevedo et al. (1988) studied Ra contamination of 
the river sediments from uranium mines. Although the results 
indicate that the sediment is important means of radium down-
stream transport, its availability suggests the soluble form 
to be the main path through the main foodchain. 
Azevedo, H.L. et al. (1988): evaluation of the Ra 
Transport by River Sediments .Surounding the Brazilian 
Uranium f.'ining and Milling Facilities. Env. Poll. Vol. 51, 
No. 4, 259-268. 
Bycroft et al. (1982) investigated mercury distribution 
in waters, sediments and fish of an Australian river. Hg was 
low in water but concentrations upto 130 i^g g" in sed|iments 
revealed a pattern of Hg contamination which could be related 
to past gold mining activities. Elevated concentration of Hg 
were found in some fish living at sites with elevated Hg sediment 
levels. 
Bycroft, B.M. et al. (1982): Mercury Contamination of the 
Lerderderg River, Victoria, Australia, from an Abondoned 
Gold Field, unv. Poll. Vol. 28, No. 2, 135-147. 
Clayton (1988) computed weathering rates of orthoclase 
and plagioclase from mass balances of Na, K and Ca in three 
forested vyatersheds. Balanced felspar hydrolysis reactions were 
established based on kaolinite as a weathering product. Free 
silica release predicted from reaction Stoichiometries can be 
attributed to cation release from primary mineral. 
Clayton, J.L. (1988): Some Observations on the Stoichio-
metry of Felspar Hydrolysis in Granitic Soil. J. Env. Qual., 
Vol. 17, No. 1, 153-157. 
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F r i t z and Carlson (l982) inves t iga ted the recovery of an 
acid s t r i p mine lake by s t r a t i g r a p h i c analys is of diatoms and 
cnamical compounds in a sedimentry core . Resul ts suggest that 
chemical recovery of the lake is a d i s c r e t e process marked in the 
core by a sharp r i s e in the sediment concentra t ions of metals 
and the biological recovery may occur in s tages , beginning at 
the sediment water i n t e r f a c e . 
F r i t z , C.C. and R.E. Carlson (1982): S t ra t ig raph ic Diatom 
and Chemical ividence for Acid-Strip-Mine Lake Recovery. 
; .at. Mir and So i l . P o l l . , Vol. 17, 151-163. 
Gray e t a l . (1983) determined chemical c h a r a c t e r i s t i c s 
and acute tox ic i ty to Ddphnia magna for seven sequent ia l ly ex t ra -
cted '.vater soluble f rac t ions (WSF) of a coal l i q u i d . Concentra-
t ions of t o t a l organic carbon (TOC), t o t a l o i l , t o t a l phenols 
1 
and hydrocarbons in WSFs generally decreased with successive 
extractions of the coal liquid. However, based on TOC, acute 
toxicities of successive extractions were similar, while based 
on total phenols, acute toxicities increased. 
Grav, A.H. et al. (1983): Chemical Characteristics and 
Acute Toxicity of Sequentially Extracted Water Soluble 
Fractions of a Coal Liquid. 5nv. Poll., Vol. 32, No. 2, 
79-89. 
Gupta et al. (1986) discuss environmental problems due 
to mining activities in Krol limestone, which is exploited by open 
cast mining. The negative effects are responsible for the loss 
of soil and forest reserves affecting the mountain ecosystem, 
pollution of water and air, slltatlon of rivers and destabi-
: 498 : 
lisation of hill slopes leadinq to landslides.. 
Gupta, V.J. et al. (1986): Environmental problems due to 
mining activities- A Case 3tudy of Dehradun - Mussorie 
Regions, U.P. Himalaya. Proc. Semi. Env. Aspects of 
Jeology. 3eol. Soc. India, Memoir-5, 235-239. 
Harty and Terlecky (1986) analysed mine waste samples, 
treatment pond solids, tailings, low grade ores and other solid 
wastes generated at metal mines and mills. After subjecting 
these to extraction procedure leaching tests, it was indicated 
tnat none of the samples generated leachate in whicli the concen-
tration of any toxic metal parameter exceeded EPA criteria levels 
for those metals. 
Harty, D.M. and P.M. Terlecky (1986): Extraction Procedure 
Testing of Solid Wastes Generated at Selected Metal Ore 
Mines and Mills. Env. Geol. Wat. Sci. Vol. 8, No. 3, 161-171. 
Rajvanshy and Bhargava (1988) emphasis^on the need for an 
umbrella legislation to back environmental management in mininq 
areas. La\/s are there but the shortfall is in enforcement mecha-
nisms. This problem should be resolved by management approaches 
for educntinq violators about legal measures and persuading them 
to comply voluntarily. 
Rajvanshy, P.3. and A. Bhargava (1988): Environmental 
Management, of Mining Operation in Rajasthan with Special 
Reference to Air and .Vater Pollution. J. Enqg. Geol., 
Vol. 17, Nos. 3/4, 25-40. 
R.^ eves and Brooks (1983) determined Pb and Zn concentrations 
in t'..o Me tallophytes growing on mine tailings and contaminated 
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r i v e r g r a v e l s de r ived from Pb, Zn mines in I t a l y . The e x i s t e n c e 
of n o n - t o l e r a n t taxa s i m i l a r to these two m e t a l l o p h y t e s and 
jrnv.ing on non-contaminated ground in the same genera l a r e a , 
loado t - the conc lus ion t h a t c o l o n i s a t i o n of these mine wastes 
n.nv bi a noo-ondemic p r o c e s s . 
.-teeves, .'[.'J. and R.R. Brooks ( l 9 8 3 ) : Hyperaccumulat ion of 
Load ana Zinc by two Meta l lophy te s from Mining Areas of 
:;-.ntrol Europe, i n v . P o l l . Vo l . 3 1 , No. 4 , 277-285 . 
Jhdrma (1988) d e s c r i b e s sea bed mining as a p o l l u t i o n 
nazarc for the marine eco logy . I n c r e a s e in t u r b i d i t y and 
o i f f j r i n t temp. , p r e s s u r e c o n d i t i o n s are some of the n e g a t i v e 
f a c t o r s for ihe ben th ic o rgan i sms . A c o n c e n t r a t e d , m u l t i -
d i ^ . c i p l i n a r y i n v e s t i g a t i o n of p h y s i c a l chemica l , b i o l o g i c a l , 
g e o l o g i c a l and m e t e r e o l o g i c a l b a s e l i n e da t a of the proposed 
minin; a r e a s and the p o t e n t i a l env i ronmenta l impact , , i s 
nece s s a r y . 
3harma, R. (19B8): Deep Sea fAining: environmenta l Moni tor ing 
and •"/.anag-imont. J . i n g g . Geol • V o l . 17, Nos. 3 /4 , 1-12. 
3inha (l98^j) d i s c u s s the c r e a t i o n of l a rge p i t s , , l o s s of 
scan ic r a s o u r c e , lower ing of w a t e r t a b l e and e s c a l a t i o n of 
eros lona l p r o c e s s e s as envi ronmenta l hazards t h a t have 
deuraded the a r a v a l l i ecosystem caused due to the unsys t ema t i c 
ana unplanned mining o p e r a t i o n s . 'An envi ronmenta l impact a s s e s s -
ru'int progranme i s needed to main ta in ba lance between e x p l o i t a t i o n 
and p r e s e r v a t i o n of ecosys tem. 
Jinhrt , A..C. ( i 9 S 8 ) : Limestone Mining In Rajas than and i t s 
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Environmental Impact. J. Engg. Geol. Vol. 17, Nos. 3/4, 
13-24. 
Smith and Rongstad (1982) evaluated Zn, Cu, Cd, Pb, Ni, 
As and Hg concentrations for peromyscus and Microtus from an 
active Zn, Cu and a proposed Zn-Cu mine with respect to area, 
species, sex and age groups. Peromyscus from the mine site 
shows higher metal concentration than control site. Microtus 
did not exhibit age dependent accumulation like peromyscus. 
Peromyscus may be a potentially important species for the 
monitoring of heavy metal pollution. 
Smith, G.J. and O.J. Rongstad (1982): Small Mammal Heavy 
Metal Concentrations from Mined and Control Sites. Env. 
Poll. Vol. 28, No. 2, 121-134. 
Smith et al. (1983) describe the hydrology, chemistry and 
biology of hill streams in relation to mining activities. The 
results suggest that human activities such as road works and 
mining activities are responsible for the biological impoverish-
ment of these streams. An impact assessment on the ecology of 
waters with recommendations to minimise dangers are presented. 
Smith, B.u. et al. (1983)t The Ecology of Running Water 
Near Aberfeldy, Scotland, In Relation to a Proposed Barytes 
Mine. An Impact Assessment. Env. Poll. Vol. 32, liJo. 4, 
269-306. 
Tripathi and Prasad (1986) discuss certain measures to 
assest the rate of decay of marbles of Taj Mahal. The 
measures include the preservation of the monument by coating 
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it with suitable transparent resio or plastic which is inert 
to the action of SOg and erection of a wall in the northwest 
covering its full length and height. Periodic dusting and 
washing, removal of ingrained dirt and stains from its surface 
by use of neutral organic solvent have been suggested to maintain 
and conserve this magnificient monument. 
Tripathi, C. and U. Prasad (1986): Environmental Degradation 
in the Marble Rocks of Taj Mahal, Agra, U.P,, India. 
Proc. Semi. Env. Aspects of Geology - Geolo. Soc. India, 
Memoir-5, 213-220. 
Wickham et al. (1987) assessed the effects of PH on the 
benthic community structure and metal accumulaxion by inverte-
brates collectea from the tailing ponds in a mining region. The 
acid pond showed high concentration of Al, Cu, Fe and Zn in H2O 
and of Cu, Fe and Zn in the sediments. The alkaline pond had 
high mean sediment concentrations of Cd, Fe, Mn and Ni. Al and 
Cu showed greater accumulation in the biota of the contaminated 
ponds. 
Wickhara, P. et al. (1987): Comparative Effects of Mine 
Wastes on the Benthos of an Acid and an Alkaline Pond. 
Env. Poll. Vol. 44, No. 2, 83-99. 
SUMMARY 
The studies reveal that the major problems are mine wastes, 
deforestration, river siltation, decay of marbles physical dis-
turbances of natural ground, dust, noise and water pollution. 
Chemical recovery of a Lake is marked in the core by a sharp rise 
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in the sediment concentration of metals. Al and Cu showed 
greater accumulation in the biota of the mine waste contaminated 
ponds. Multidisciplinary investigation and umbrella legislation 
to back environmental management in mining areas is emphasised. 
CHAPTER VI 
SUMMARY AND FUTURE TRENDS 
SUMMARY 
What is new and significant must always be connected with 
old roots, the truly vital roots that are chosen with great care 
from the ones that merely survive. 
The present work contains abstracts of many representative 
papers etc. covering a broad spectrum of subjects on environmental 
aspects. The selected literature does not present a total picture 
of the fast deteriorating environment, but will serve to focus 
the attention of researchers on problems connected with our phy-
sical environment. Broadly the subjects covered include water, 
soil and air pollution and the role of Geology in the environment. 
The documented papers related to water pollution have been 
arranged in three groups/sections (l) Lakes and rivers, (2) Ground 
waters, and (3) marine coastal waters. 
The section covering lakes and river water pollution has 
been further subdivided into forty minor heads encompassing 
subjects like heavy metals in lakes and rivers, toxic chemical in 
waters, crude oil pollution, faecal pollution and water borne 
outbreaks, lake eutrophication, waterquality problems, water 
purification studies, water pollution controls, lake acidification, 
environmental effects, management, issues and impact on water 
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resources, land utilization effects on natural waters, river and 
lake sediments and contaminant effects on fish population, etc. 
The literature related to soil pollution has been arranged 
under heads like waste disposal and runoff effects, atmospheric 
effects, and effects of heavy metals, toxic substances and pesti-
cides on soils. The subjects covered under above mentioned heads 
are: Heavy metal in soils, heavy metals in plants, impact assess-
ment, nitrogen pollution, chemical pollution of plants, heavy 
metals in fauna and toxic effects on biota. 
The portion covering geology and the environment documents 
papers related to urban development planning and problems, waste 
disposal evaluation, seismic environment, hill slope instability, 
reservoir induced seismicity, sinkhole problems and environmental 
aspects of mining. 
The documents related to Dal Lake environment record the 
aspects like biology, sediments. Lake typology, water quality 
mapping, impact of human activities and ecology. 
From the above studies, it is noted that water, of all 
media, is unique in the sense that it has properties of dissolving 
and carrying in solution a variety of chemicals and other matter. 
The most serious destruction of water quality comes from dredging 
spoils, municipal wastes and industrial wastes. The runoff from 
feed lots; the drainage of acids from mines and mine dumps; the 
erosion of soils from farms, roads and construction sites; the 
spillage of oil from tankers, barges and pipelines; the dumping 
of tailings; the disposal of solids and liquid wastes by ocean 
dumping of tailings and by community sewers and water treatment 
plants; the entry of air borne acids into distant lakes and 
streams; the leaching of salts from irrigated lands; and the 
release of heat by way of water cooled generators, are all 
locally important causes of water pollution. 
Solids and liquid wastes can include a number of chemicals 
that can burn the skin and eyes or, if ingested, cause disease. 
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Acid mine drainage, agricultural wastes; ammonia, Arsenic, 
cadmium, cyanide, detergent, lead,mercury, nitrate, nitrite, 
oil spill, pesticides, PCB, phosphate and radiation are worth 
mentioning. The chlorination of water introduces certain 
substances that may be hazardous. To humans, most serious 
problems of the pollution of drinking water are waterb,orue 
diseases, particularly typhus, salmonellosis, dysentery, and 
cholera. Disease causing bacteria and viruses generally enter 
the water supply from human or animal faecal matter. In addition 
the aquatic food chain acts to concentrate several toxic sub-
stances as it ascends from microorganisms through various pre-
dators and prey to fish eaten by certain birds or by people. 
Well water contaminated by nitrates from fertilizer runoff poses 
a hazard to health, particularly for infants. Beaches are closed 
when the water contains toxic substances, give off a foul odour 
and when the bacteria count of water is too high, indicating 
pollution by faecal matter. Some oil spills cause spectacular 
damage to valuable beach properties. Water containing considerable 
organic matter generally becomes depleted in oxygen as micro-
organisms that feed on that matter die af)d decay. Decay consumes 
oxygen, and desirable fish needing a relatively high oxygen level 
either die out or go elsewhere. Mercury pollution or pollution 
by PcBs also reduces the recreational value of a fishing lake. 
Resort owners, commercial fishermen, and the communities that 
benefit from such recreational activities suffer considerable 
economic damage from many types of water pollution. Electric 
utilities are the major sources of the thermal pollution of 
rivers and lakes. They send heat into the atmosphere, as do most 
manufacturing operations and dense, urban communities. Human 
activities affect the heat balance of the earth in five major 
ways: 1. Direct release of stored energy (2) Release of parti-
culates, (3) CO2 emission, (4) Changing the earth's albedo, 
usually human activities such as deforestation or building cities , 
make the earth less reflective and contribute to a net heating 
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of the earth, and (5) irrigation-spreading water over a large 
surtace area resulting in an increased rate of absorbing solar 
energy because evaporation takes up incoming solar energy as 
latent heat. The first three activities involve burning fossil 
fuels or wood. Increasing use of solar energy as their substitute 
would not affect the heat budget of the earth because all solar 
energy absorbed would eventually be radiated to space. In all 
cases, the return of water from consumptive uses like agriculture, 
irrigation, power generation, domestic and industry, is necessa-
rily polluted with by a number of chemicals that are alien to 
water and life supporting systems. 
As of now, environmental aspects circumscribe all our 
studies. Ground water is no exception. Hydrogeology is now 
concerned not only with the resource aspects and the hydro-
dynamics but the entire field of* physical and chemical reactions 
and responses, occurrence, movement, energy storage and transmittal 
involving water molecules in different layers of our planet. The 
conservation of the existing finite resource, its augmentation, 
protection and judicious exploitation would require urgent atten-
tion. Some of the subjects that will have marked influence in 
future are development of information systems and computerized 
groundwater data bases, studies on recycling of resource,desali-
nation, artificial underground and undersea reserviors, energy 
storage in aquifers and organic geochemistry of connate waters. 
Ground water is a vast resource but hidden from our view. 
It is getting polluted by a large number of contaminants, toxic 
chemicals, pesticides and other hazardous substances.contamination 
of ground water is a very serious problem, for unlike air and 
surface water it is invisible and cleaning it up when once it has 
got contaminated is almost impossible. Chlorination may kill 
bacteria but cannot neutralize toxic substances.the eutrophication 
of inland water systems as a result of excessive fertilizer appli-
cation for agriculture is a great environmental hazard. Excessive 
growth of aquatic weeds is a direct consequence of such pollution. 
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Water is no longer an easily available resource. Water is being 
needlessly wasted more.by educated townfolk than by the rural 
poor. The demand for potable water is growing daily and adding 
to the volume of sewage. 
The coastal environment is one of the most dynamic areas 
on earth, and rapid change is a regular occurrence. The most 
serious coastal hazard is tropical cyclones. These violent storms 
bring high winds, storm surges and river flooding. They continue 
to take thousands of lives and cause billions of Dollars in 
property damage. 
Many environmental hazards that are possible in deep sea 
mining are equally relevant in the near shore mining operations, 
these, therefore, require additional attention. Because of the 
increased off-shore production of oil now and in future too, the 
risk of contamination of marine environment by the same is to be 
taken into account. The monitoring of oil losses on seas, oil 
tonnage handled in each port, oil contamination in harbour waters 
and the statistics of ships plying would hlep in effectively 
preventing or mitigating oil pollution on seas and coastal waters. 
Deforestation has attracted much attention in the field 
of environment. Forests provide for more than economic products. 
They assist in global recycling of water, oxygen, carbon and 
nitrogen. They lend stability to hydrological systems, reduce 
the severity of floods and permit recharge of ground water reser-
voirs. They keep sediments out of rivers and reservoirs and 
hold topsoil on agricultural fields. The significance of forests 
as a life supporting system, therefore, is indisputable. 
Power generation is the worst culprit as far as air 
pollution is concerned and pollution from thermal power plants 
is going to affect not only human beings but vegetation as well. 
Refineries are well known pollutants of air. The example is 
provided by the exposure of Taj Mahal to the fury of gaseous 
effluents emanating from Mathura refinery. 
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Element deficiencies or toxicity may cause health hazards 
both in animals and human beings. Fluorosis, incidence of goitre 
and others are among the very many diseases which could be cited. 
Preparation of Multi-element atlases by geochemical mapping will 
be of great help in defining problems and demarcating potential 
areas of risk groups. 
Resource and resource management are subjects debated 
over and over again the background of environment. The consumption 
pattern of resources in the world indicates that western countries 
alongwith Japan and Russia consume about 90'A of the world* s natural 
resources, coming mostly from the poor third world countries. This 
eventually leads to drain of the resource base and thereby the 
destruction of the environment. 
Minerals play an important role in economic development. 
The consumption of this non-renewable resource is fast increasing 
and creating environmental problems. Three fourth of earth's 
surface is covered by oceans and are considered to be rich ore 
repositories, containing inexhaustible reserves of metals and 
other industrial products. Since the sea floor renews itself 
periodically, there is a possibility of new metallic resources 
being transferred from the mantle and added to the oceanic lith-
osphere. More and more attention is bound to be paid to the 
development of ore reserves in the oceans in the coming years. 
There are natural hazards associated with geological 
processes and agents. The most important of them are: 
Volcanism, earthquakes, floods, erosion, sedimentation and mass 
movements. These natural phenomena are highly devastating to 
human beings in terms of life and property. Human activity has 
caused increasing earthquake activity in three way: (l) by 
loading the earth's crust through the construction of larger 
reservoirs (2) by disposing of liquid waste in deep disposal 
wells, raising fluid pressures in rocks to facilitate movement 
along fractures, and (3) by setting off underground nuclear 
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explosions. Marine erosion is a natural hazard but can manifest 
itself as an induced hazard when man tampers with the natural 
shoreline processes. Scientific inputs by way of assessment and 
prediction of the calamity involve continuous monitoring of 
various oceanographic and coastal parameters as well as prepa-
ration of various models. 
Primary effects of volcanic activity include lava flows and 
pyroclastic activity and secondary effects include mud flows and 
fires. Sufficient monitoring of geophysical properties, topogra-
phic changes, seismic activity and recent geologic history of 
volcanoes may eventually result in reliable prediction of volcanic 
activity. River flooding is the most universally experienced 
natural hazard. Human use and interest in urban areas has 
increased the flood hazard in small drainage basins by increasing 
the amount of ground covered with buildings, roads, parking areas, 
which forces storm water to runoff the land rather than infiltrate 
it. The most common land forms are slopes, which are dynamic 
evolving systems in which surficial material is constantly movinn 
down slope. Where activities of people have little effect on 
land slides, we need to learn all we can about where, when and 
why landslides occur So that we can avoid development in hazardous 
areas. The problem of increased population pressures and environ-
mental degradation is faced by the entire planet. 
An important aspect of nuclear power development is the 
disposal of long-lived forms of radioactive waste. These have 
to be stored and buried deep in the earth. Since the management-
cum-disposal of used nuclear fuel and reprocessing wastes, espe-
cially RAW (radioactive waste) has become a thrust area of inves-
tigation in the environmental sciences. An in depth multidisci-
plinary study on all aspects related to the selection of a site 
in a suitable geological formation is necessary as RAWR (radio-
active waste repository) is of vital importance in any nuclear 
programme. Such an investigation has been broadly divided into 
two main complementary divisions viz. field and laboratory studies. 
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Field studies include detailed geological mapping showing surface 
and sub-surface structural features, a hydrogeological study for 
nature, quality and movement of groundwater and a tectonic and 
seismic study to ascertain the stability, rock ability to with-
stand steep geothermal gradients. Lab. studies consist of 
experimental studies on sorption capacity of minerals, petrolo-
gical study on texture, alteration zone and fracture filled 
material, study of rock mechanics to determine different para-
meters like hardness, compressibility, thermal conductivity, 
porosity and permeability, computer simulated modelling in 
deeper horizons and the radionuclide migration, absorption etc. 
under those simulated conditions. 
In the last two decades, environmental geoscience has 
come up as a more or less distinct field. Many lessons could 
be learned by a careful, retrospective study of the past fore-
casts* 
FUTURE TRENDS 
Many countries are now struggling to design national 
strategies for solving environmental problems and for coping with 
future changes in climate, waters, air quality, and the earth 
processes that affect their landmass. The Dutch government has 
released national plans recently with the aim of resolving 
environmental problems in one generation by the year 20i0. In 
North America, environmental geoscience is concerned increasingly 
with the forecasting and explanation of possible 'futures' to 
those who may be affected by geological process, natural hazards, 
and regional and global changes, the aim is to minimize the adverse 
effects on the human environment and to optimize our ability to 
cope with and adapt to new conditions. More interest exists now 
in developing a predictive capability in order to meet challanges 
before they manifest themselves. The communication gap that needs 
to be bridged is the direct one between scientists on the one hand 
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and planners and politicians on the other. Whether the risks 
and hazards stem from natural or anthropogenic causes, the 
geoscientists surely should make more effective use of their 
position along the distant early-warning time of the environmental 
battle between nature and the people. 
An effective link between geosience and environmental 
planning and management can be created by increasing awareness 
among the general public regarding the role of geoscience in 
environmental planning and management and by monitoring the 
contribution of geoscience to sound planning and management. 
The link can be further strengthened by encouraging the under-
standing among decision makers of the value of geoscience in the 
protection of environment and by encouraging the environmentally 
sound use of mineral and energy resources. Strengthening the 
interest and participation of the geoscience community in the 
planning processes, promotion of research required for a better 
understanding of environmental processes and for the development 
of new approaches and methods for solving environmental problems, 
improvement of capabilities to predict and forecast the evolution 
of land and of geological processes that affect society and 
improvement of communication, cooperation, and the flow of infor-
mation among earth scientists and other professionals in this 
field are other lines worth consideration in this regard. 
The promotion and encouragement of the following few 
points is the prime duty of all concenred and also the need of 
the hour. 
1. Collection and dissemination of relevant information, 
2. Survey of Land use problems and effects of human activities 
especially in urban areas, 
3. Training courses in methods and techniques related to 
environmental planning and management, 
4. Data aquisition technique applications to environmental 
mapping and assessment and establishment of common standards. 
5. Evaluation of economic and social consequences and the organi-
sation and support of conferences etc. on the role of geoscienc 
In environmental planning and management, and 
6. The development of better models of the evolution of nutural 
systems after human intervention. 
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